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1 am pleased to present this new publication, the Environmental Protection
Careers Guidebook. The U.S. Department of Labor has always been respon-

sive to the needs of the Nation’s workforce and to the needs of our economy.

and social life. In this we recognize the impact upon our lives brought about by
the émergence of environmental protection as one of the vital issues of our
time. Our growing knowledge of the effects of our daily actjvities upon the en-
vironment has increased the demand for action in environmental. protection
and preservation of our environmental resources. This has been rcflected by the
need for more knowledge and an increasing interest in all occupations con-
cerned with environmental protection. A

To make possiblelthe translation of these needs into activities which will bring
about the effective managenient of our environment, the U.S. Department of
Labor and the U.S. Environmental Protection Agency have merged their tech-
nical and inforrpational resources to produce,as a cooperative enterprise, this
Environmental Protection Careers Guidebook.

The Guidebook provides both overviews and descriptions in detail of the ac-
tivities, responsibilities, and educational and training requirements of the major
occupations directly conterned with environmental protection. Many of these
occupations have never before been fully described to the public. The informa-
tion has been developed and presented in a manner to make it readily accessible
to a wide range of readers.

The counselor, the student, and other persons who want specific occupational
and career information in the environmental field will find the Guidebook an
important tool. May it prove the key to productive and satisfying-careers for
many Americans.

RAY MARSHALL .
Secretary
U.S. Department of Labor
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In today's complicated job market, individuals need the best possible inforna-
tion to help in making career decisions, They need assistance in selecting carcers
that provide adequate incomes, opportunities for individual growth, and feel-
ings of personal usefulness. When a new career field emerges, particularly one
that draws a great deal of interest from the student-age population, it becomes
essential to provide uniform and current information on the opportunities and
requirements in that field.

Environmental occupations have been in existence for a long ﬁmp. but the re-
cent emphasis on environmental protection has caused many changes as well as
an expansion in environmentally related career fields. The U.S. Congress has
passed laws directing a wide range of pollution control programs. The En-
vironmental Protection Agency has been created to provide a broad, com-
prehensive approach to national environmental problems. States have passed
pollution control laws of their own and.have created their own environmeittal
protection agencies. New pollution control techniques have been developed,
and new facilities have been built. Most important, the heightened concern for
the environmental conditions in which we live has caused us to consider new
ways of applying greater human skills to environmental problems. The En-
vironmental Protection Careers Guidebook will help students and counselors
evaluate occupations in the light of these many changes.

As society develops and expands, greater skills are needed to carry out the man-
date of the National Environmental Policy Act that human activity exist in
“productive harmony'* with the earth’s biosphere. The U.S. environmental
workforce, including both the public and private sectors, comprises over a
million workers. The size of this workforce is growing, and the level of skills re-
quired to carry out national pollution control programs is increasing. The
Guidebook provides information on over 100 different occupauons many of
which did not exist a decade ago.

Besides describing environmental career fields, however, the Guidebook offers
a unique perspective on environmental protection. While most publications on
environmental subjects concern themselves with environmental problems, the
Guidebook provides insight into solutions—jobs that help to correct the pro-
blems created by humans' interaction with the environment. The Guidebook
will be of interest to any person seekmg an introduction to the issues in en-
vironmental protection.

DOUGLAS M. COSTLE
Administrator
U.S. Environmental Protection Agency
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Introduction

Problems |n~EnV|ronmentaI

towns and inadequately treated sewage from another 2,300 '

Protectlon

In proportion to the earth’s size, the layer of air t»at sur-
rounds our globe is no thicker than the skin on &7 apple.
A shallow crust on the earth’s surface provides a limited
supply of water and other resources. The tiny envelope of
air and this shallow crust of earth and water are the blOS-
phere—that part of our ‘world that supports life. It'is a
closed system in which all things are recycled and ed
\in support of the life process. \/‘f’“i

Human beings are a part of this closed life system and
depend on it for sutvival. Of all living things, however,
they alone are capable of consciously cooperating with na»
ture to insbre their survival and .progress.

Since the lndustnal Revolution, the accelerating grthh
of science and applied technology has given us increased
. power and new tools to alter this planet as we choose. Our
scientific discoveries and technological developments have
enhanced life, but too little thought Has been given to_the

following
pate that _the environmental modlflcatrons accompanying
our actions have a global impact on human health and wel-

fare in both direct and indirect ways, as well as on gener- -
ations to follow :

WaStéwater

+x.rd-order consequences of our actions. As the
. ..agraphs will show, we have failed. to antici-

"Besides damaging marine life, water pollution affects the
- ‘source water from which drinking water must be ptocessed.

communities. An additional 50 billion gallons a day—most
of it untreated—comes from agricultural sources including

" pesticides and fertilizers from farmlands as well as bacteria

and chemicals from cattle and hog feedlots.

A huge volume of storm water drains into waterways
every day, bringing with it tons of ‘pollutants and eroded
soil. More than 62 million tons of garbage, sludge, chem-
icals, explosives, debris, and din are dumped off gur coast
annually. About 8, 3 accidental and deliberate oil spills
contaminate our coastal and inland waters each year. ~

Wiater need not be dirty to be polluted. Power plants and
many industries bortow some 130 billion” gallons of water
from our waterways each day for cooling purposes. When
this heated water is returned to the body of water from
which it has been taken, it can raise the average temperature

by 20 to 60 degrees Although the water remains clean,

raising the temperature creates ‘‘thermal pollution.”* When

. the temperature of water increases, its chemical makeup

changes and it loses its ability to hold oxygen.- Animal life

is threatened because unfortunately, aniinals require more
e_as the temperature rises.

Thermal water pollution also affects reproductive behav-
ior and alters the balance of marine populations. It increases _

the susceptibility of marine life.v/to"disease and causes.in-—....

creases in populations of bacteria and viruses.

Drinking Water

Our waters used to be clean. But industry and population ;The quality of source water usually determines the treat-

growth have produced more.and more industrial and human
waste—more than Nature’s own purlfrcatlon SySEh- can
handle; and our waters’are overloaded with impurities.
Thousands of. industrial plants dlscharge billions of. gal~
lons of wastes into our waterways each day. Much of it is
inadequately treated; some is not treated at all.- Public sewer

" systems' dump another 40 billion gallons of waste daily,

mcludmg untreated sewage from more than 1,400 cities and

T

.

ment processes required to produce safe, acceptable drink-
ing water.. More than 50,000 community drinking water
systems are in use in this country and more than 200,000
drinking water systems serve locations such as restaurants
and motels: Many of these systems were designed, pr|-
marily, to remove from the relatively clear water of earlier
days the types of bacteria found in animals and people and
are not equrpped to gope. wrth the preqent water quality.

e



Q

ERIC

Aruitoxt provided by Eic:

Beginning in 1970, the public drinking
I3 states were studied. Many :systems had
standards 1 or more months during the
before the studies were made. Numerous
not meet bacteria surveillance standards, ¢

either additional freatment facilities orir

in their operation. In all 13 studies, major
-~ budgets were recommended for-drinking-t

agencies to protect public health.

In 1978, an EPA survey of public drinki
in 80 cities found that small quantities of «
were present in drinking whfer systems i

_country. Although the survey found them
centrations, their presence was cause fo
conventional treatment plants, originally

_ water from less polluted sources, may be
removal of increasing amounts and varieti
ical contaminants, trace metals, and radic
" Because of deficiencies in the opcratioh
treatment facilities and distribution syster
gators are also concerned about viruses i
Infectious hepatitis, for example, an illne

A} . .
4 caused by a virus that may find its way int

v
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Introduction

Most Americans are now familiar with air pollution alerts,
and most are aware of the causes of air pollution. Auto-
mobiles and airplanes burn fuel and discharge millions of
tons of pollution into the air every year. Factories, while
producing goods for households and businesses, also pour
poisonous smoke into the air. Power plants prcluce elec-
tricity, but the coal and oil they burn cause air pollution.
We are-able to buy more goods than ever before, but when
we are finished with them we burn many ot them and tur
ther pollute the air.

The air poliution setties on land and on buildings, making
them dirty. - It smélls bad and stings our eyes. The health
costs and damage to property are estimated in the billions

*_of dollars every year. Scientists are convinced that air pol

1g water systems in
ad not met bacteria
e 12- month period...
us systems also di
, and others needed
~important.chan

>r increases in State

2- water supervisory - -

iking water:supplies
f organic chemicals
» in all parts of the
m ih very low con-
for concern. Most
ly built to produce

)e ineffective in the

sties of these chem-
lioactive materials.
n of drinking water
tems, EPA investi-
in drinking water.
aess of the liver, is
nto drinking water,

lution is a very real conmbuung factor to the three major

“diseases that cause sickness and death in our socnety—hean

“disease, lunt, disease, and canccr.

i -

Noise, a more’ subtle pollutant, usually leaves no visible

‘evidence. An estimated 14.7 million Americans arc ex-
posed to on-the-job ncise that threatens their hearing. An-

other 13.5 million of us are exposed, without knowing it,
to dangerous noise levels from trucks, sirplanes, mator-
cycles, hi-fi’s, lawn mowers. and kitchen appliances. i

Recent scientific evidénce shows that. relatively contin-
uous exposure to sound exceeding 70 dé(:ibelé—exp;esswuy '
traffic, for instance—can be harmful to hearing. More than
that, noise can cause temporary stress reactions such as '
increasing heart rate, increases in blood pressure, high

d Jblood cholesterol levels, and dlgestlve and respiratory ail-

ments. As a result of persnslenl unrelenting nuise exposure,
it is possible for these reactions to become chronic stress .

diseases like high blood pressure orulcers:

Pestlcldes

Pesticides, like many gther discoveries, have the capacity
for great good or great harm, depending on how they are
used. They have saved millions of lives through control- of .
disease-cai’rying insects. They have minimized catastrophic
crop damage from insects, wéeds, plant diseases, rodents,

‘apd other pests; they.have preserved valuable forest and

parkland from insect destruction; and they have protected
households against damaging beetles, moths, and other
bugs. Used in plant regulators, they 'prevent premature
dropping of fruit. In defoliants they stimulate uniform plant ~
maturity so that mechanical harvesting can be used more
effectively. Pesticides retard thc growth of fungi in asphalt,

.

9
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paint, plastics, and jet fuel, and they are used in products
that sterilize, disinfect. and sanitize.
On the other hand, certain pesticides, if not handled

properly, present an iminediate danger to the user. Some

are highly toxic and may cause serious illness and even
death if they are spllh.d on the skin, mhalcd or otherwise
carelessly used.

Even more perilous are pesticides that persist in the en-
vironment over long periods of time and move up in the
food chain. For example. small amounts of chemicals ab-
sorbed by plankton and insects are transterred in ificreasing
concentrations to fish, birds, animals. and- eventually to
humans through food. These chemicals are retained in body
fat and other tissues. There is no evidence thit this con-
centration is harmful to humans. There is evidence, how-
ever, that concentrated pesticide residues act adversely on
the reproduction and behavior of certain birds zmd may

,. Solid Waste

thrcuten the-survival of some- wildlife: Species. - T -
Pestlcndes cian be widely dlsperscd in the environment,

““mainly by the action of wind and water. The most signif- -

icant concentratlons are around the areas of intensive use,
but traces haw been found in the Antarctlc and other areas
far from the urea of apphcatxon

Each year U.S: houscholds and commercial sources gen-
erate over 140 million tons.of solid waste: bottles, cans,
newspapers, dcodorant contamcrs. insect spray cans, gas-
oline rags, packagmg material, and so forth. Althou5h some

" of this waste is recovered for productive Uses. most of it

is disposed of in landfills, incinerators, and open dumps;
is littered on city streets and country landscapes; or is car-
ried oul to sea and dumped. In addition, sewage sludge,

.- demolition, waste, construction refuse, and recycled junked

autos add to the municipal solid waste disposal burden.
This does not even include runoff from mining and agri-

_M_gctlvmes Nor does it include waste from industrial

proc\.ssm g dCll,Vltles s, S —

Although consumers enjoy the benefits of industrial pro-
ductivity, they also share the problems of disposal. Wastes
that are deposited in open dumps breed rats and insects,
and rains may wash chemicals from these. dumps. into

~streams. Wastes that are covered in'a sanitary‘lzmdfill may

scep into a spring below and into a large river where they
kil fish and wildlife. Those ‘wastes that are burned cause
air pollution.

The esthetic eftects of open dump-. SltCS. uncollected
trash, and littered. streets are of general concern. Although

" these “effects ‘are not directly measurable in dollar terms.

millions are spent annually for litter pickups. High rates of
solid waste production also imply that we are digging
" deeply into our supply of natural resources such-as fuels,
mmemls. and. forests. This dlggmg, lS a most slgmflcant

source of environmental damage. Many persons have come
to regard our high-waste, low-recycle system as inherently
wasteful of our endowment of natural resources. |
Hazardous waste§ are the particularly dangerous discards
of our highly industrialized society” Although they should
be disposed of with special care, sometimes they are not.
They can poison, burn, maim, blind, and kill people and
other living®organisms. They may snuff out life imniedi-
ately when inhaled, swallowed, orbrought into contact with_
the skin. Some are nondegradablc and pcrslst in nature in-

~definitely. Some may accumulate™in living things. Some
_ may work their way into the food chain.

Hazardous wastes are with us as solids, liquids, gascs

“and sludgcs They may catch fire or explode when exposed

to normal temperatures and pressures or when exposed to
air or water. Some may be set off by an electrostatic charge,
others by bemg dropped or jarred. Some are hlghly sensitive
to heat andfriction.

When simply dumped on the land, hazardous wastes may
percolate or leach into groundwater and thus contaminate
or:poison water supplies. They may be carried by rain run-
off directly into streams, rivers, lakes, and oceans. At some
manufacturing plants, hazardous wastes are stored in open
ponds or lagoons; these wastes can also create pollution
problems. Hazardous wastes may pollute the air when ‘in-
cinerated; the residues from the incineration .may them-
selves be hazardous and still require careful disposal.

Sanitary landfills; where wastes are covered with carth

each day, are preferable to burning or open dumping. But

unless specially designed, a sanitary landfill may still pol- .
lute water, and venting gas may pollute the air. Injecting
hazardous wastes into deep wells can pollute groundwater.
Ocean dumping is a threat to marine life and the ecolog-
ical balance of the seas. as well as to, humans who come

. in contact ‘with improper’y sealed and weighted- hazardous "

materials droppcd into the oceans.

Iy
~ ! .
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“radiation from jet flights”

Introduction

However—and this is the key to effective regulation—

technology is available today to treat and safely dispose of

most nonradioactive. hazardous wastes. What is needed s
a general realization that business as usual in the disposal
of hazardous wastes is Just not good enouglr.

Radlatlon Control’

Althoug,h no absolute evidence exists that adverse health

etfects are caused by low levels of radiation, EPA assumes:

that even the smallest amounts of radiation are potential
causes of cancers or other health damage. Besides being
‘open| /to natural radiation from the sun, humans are exposed
to radlatlon from X-ray equipment,. color television sets,
lummous dial watches, microwave ovens, fallout from _past
testmg of nuclear weapons in the carth s atmosphere and

The most controverstal sources, however, are nuclear—

plants that use uranium as fuel to generate electricity. A
sufficient supply of clean energy. is essential if”we are to

- sustain healthy economic growth and improve the quality

of our national life. Utilities are turning to nuclear power
stations to fill expanding needs: whereas there were 29 nu-
clear plants in operation in the United States in 1973, there
will be 200 to.300 plants by 1985. Although they avoid

‘many of the environmental problems of fossil-fueled plants,

nuclear plants present their own potential hazards that must
_be controlled.

Safety problemis in nuclear reactors-will become more
complicated as larger reictors are built. Moreover, the day-
to-day operation of nuclear reactors results in radioactive

* waste, The serious problems of how the very hazardous,

high- -level wastes will be stored, reduced in volume, and-

fmally disposed of has not been fully resolved. 4
Although most of the waste at present comey from the
productlon of nuclear-weapons and related resedn.h the

. cxpanded construction of nuclear power reactors will fur-

Q
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ther complicate the problem. High-level radioactive waste
from expanding commercial nuclear power production is
expected to grow to 4. ] mllllon gallons by .1980. and to

about 60 millicn gallons by the year 2,000, compared to

600, 000 gallons in 1973.

Toxic SubStances

In recent years toxic substances have bccohxc a. major con-
cern. Residues from chemical manutacturmg products are
all around us—in our air, our water, our food, and thm;,s
-we touch. Many of these chemicals have bécome essential

tls}uc and to, create our casy- to-wear-‘wardrobes, i Plastics

have been molded for use in almost every phase of “our’

activities—in transportation. in communication, and in in-

N - ay
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dustrial and consumer goods industries. Our leisure time
. has been enhanced, for example, by durable, low-mainte-

nance pleasure boats and other recreational equipment made
from plastics.

Also, -the chemical mdustry makes a significant contri-
bution to the national economy, with sales representing
nfore than 6 percent of our gross national product. Millions
of workers are employed by the chemical industry or chem-
ical- dependent industries.

Nevertheless, ‘while we have enjoyed the extensive eco-
nomic and social benefits of chemicals, we have not always
realized the risks that may be associated with them. In
recent years, many chemicals commonly used and widely
dispersed have been found to present significant health and
environmental dangers. Vinyl chloride, which is commonly .
used in plastics, has caused the deaths of workers who were
exposed to it. Asbestos, used in flame retardants and in-

“sulation, has been known to cause cancer when inhaled.

Mer<ury, anothiér substance ~in— every‘day—products, has
caused debilitating effects in Japan. *

" Perhaps the most vivid example of the danger of uncon-
trolled contaminants -is the family of chemicals called po-

lychlorinated biphenyls (PCB’s), which are used in such -

products as housing insulation, plastic food containers, etc.
It was not until after tens of millions of pounds of PCB's
were produced: and released into the environment that sci-

entists realized how toxic and persistent they were. Despite

limited restrictions imposed by the industry in the carly
1970’s to reduce the production of PCB's and. to restrict
use of PCB’s to electrical equ:pmcnt where escape to the
environment would be mlmmal high levels of PCB’s con-
tinue to persist in the Great Lakes and other major “waters
across the nation. Over the past few years, we have foynd .

PCB’s in our.bodies and in the milk of nursing mothers.

Recently some close relatives of PCB’s, potybrominated
biphenyls, or PBB’s, have-posed a similarly grave threat -
to human health and the environment. PBB’s are used, for
instance, as flame retardants in textiles and are used. in
making plastics. Accidental use of-PBB’s in animal feed
led to the contamination of theusands of Michigan cattle,
which had to'be slaughtered. The health effects of PBB's
on the Michigan farming families who were exposed to
PBB’s and consumed PBB- contammatcd products are mll '

_unccrtam '

By the late l960’s lakes and waterways of our country

had become choked with sewage, waste, and other forms

- of pollution. The air in urban centers was continually fouled *
with suspended‘dirt and poisons. The rate of lung ailments ~
“was increasing noticeably. Quantities of the residuc’ of DDT

. and other pesticides were being discoviered in tissuc safnples
".from wild life and even;human beings. Empty cans, the
- to*our lives. Synthctv" flb(:ls are used to rcplacc human *

carcasses of automobiles, and other forms of trash littered
the landscape "Concern was being expressed about poiential
problems: associated with the use of radioactive materials.
Levels of noise from highways and airports werc deafening.

21
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Trends for the Futuré

The first steps toward achicving a cleaner environment and
protecting human health Tye been fruitful. Americans are
learning how to use modern technology for the service of
civilization. A deeper respect is being developed for the
nature of the biosphere. The beliet that industry cannot
endure the restrictions of environmental controls is being
replaced by an awareness of industry’s role in taking care
of the environment. )

Between 1970 and 1975, EPA took well over 6,000 en-
forcement actions against the violators of air, water,, and
pesticide laws. As a result of rigorous enforcement of the
Clean Air Act amendments, current standards for auto-pro-
duced pollutants require reductions of automobile emis-
sions. Regulatory actions leading to the diminished use of

ERIC
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. persistent pesticides, such as DDT, have reduced the de-

tection of these pesticides in human tissues, By 1980, ap-
proximately 25 major American cities are to be involved
in some form of resource recovery from municipal trash,

Federal standards are being established to protect citizens

from unnecessary exposuge to radiation. EPA has sct noisc

standards for new hcavy duty trucks and for portable air
compressors. The agency is also developing regulations for
new buses, loaders, motorcycles, ;,arbagc compactors, and
truck refrigeration units. -

Through the municipal construétion grant program for
wastewater treatment,, the water discharge permit program,
and the industrial water pollution control program, many
of our rivers and lakes, such as Lake Erie, onc of the most
threatencd waterways, are becoming cleaner.

_ The growing problems of occan spills and ocean dumping
have become matters of special concern. The Marine Pro-
tection, Research, and Sanctuaries Act authorized EPA to
regulate ocean waste disposal, and accordingly the agency
has carried out a permit program to limit the kinds and
amounts of waste that can be dumped—The-need-tor-im-
_proved international cooperation to protect the oceans from
oil and other pollution hazards is recognized, as demon-
strated by the Ocean Dumping Convention adopted at Lon-
don in 1972 and by the 1973 London Convention for the
Preventlon of Pollution from Ships.

Ccrtamly EPA could not have begun the job on its own.
- The Agency has always cmphaslzed that positive cnyiron-
~ mental action demands publlc pammpatlon State and lotal
" governments, citizen organizations, and countless private
individuals, many of whom have becn working on pbllution
_control for years, arc working with the- Agency..

The  réalization that we are part of an ecosystem that we

- damental questions. Where ang how do we want economic
and urban growth9 How’ can we best use and Te-use our

: naturalrrcsourccs" How can we adjust our priorities to in- -

sure that we fulfill our energy, transportation, housing, rec-
 reation;” and personal consumer needs without intensifying
_.environmental problems? It is up to Americans to develop

. a new pattern of environmental management. We must be-
come the first generation to work with nature instead of ™

against her. . '
3
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‘Environmental Careers

. Before choosing careers in the’ environment, students
should consider a few questions: What do they enjoy doing?
What are they good aﬂ How much education do they plan

narrowed their goals a bit, students can start investigating

‘the environment.

- must not destroy has forced us to ask ourselves some fun- -+

to get? How much can “they - spend on tmmlny Having .

the many different jobs that deal with thc lmprovemcnt of\
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~ Guidance counselors are a good source of further infor-
mation on general and specific subjects. Many guidance

departments’keep files of job opportunities and a reference -

library to provide assistance.

There are many ways to find out more about careers in
the environment. For information write to local, State, and
Federal agencies and to_.special-interest national organiza-
tions. Watch for newspaper articles reporting current local
efforts to deal with environmental problems. From these
stories students can get ideas about future job needs in their
communities and can learn the-names of people in charge
of operations. Some of these officials may be willing to
discuss environmental careers.

There-are many postsecondary schools that have training
programs directly concerned with environmental work.
Postsecondary schools—either traditional 2; ;year or 4-year
colleges and universitiés or trade schools, techmcal insti-
tutes, vocational schools, or correspondencd courses—are
contmually adding courses in environmental fields. After
students have selected career fields and discussed them with
counselors, parents, employment officers, persons estab-

—hshed—:mcareera,_or_other.adJsor§_, _they should ask some'
basic questions abgut the postsecondary schools with en-
-vironmental studies programs. Do graduates find jobs when
they-graduate? What specific courses are reqmred and what

is the normal length of tlme for their compleuon" Who are

the*faculty?

o

Making sound cvaluauons of dchools. is especially im-
_ portant 10 students 9eekmg envigonmental careers. Growing
concern. for the envnronment has resulted in increased com-
petition.

. Students qcekmg ‘undergraduate degrees may prefcr
major in traditional fields rather -than concentrate on envi
ronmental studles Federal, State and local g0vcrnment
ag?:ncxes often prefcr to hire persons.from traditional fields
-and train them for environmental applications. Also, stu-
dents with'such educational backgrounds are in a strong
position, to compete for jobs in nonenvironmental areas if *
they are unable to find employment in environmental fields.

- At present, engineering is a good example of a field in
which employers often prefer to hire undergraduates from
traditional educational backgrounds. Such students, if they
.' wish, may specialize in environmental fields at the graduate
level, Students $electing” an undergraduate major should
-consider not only the degree of competition for chviron-
"mental jobs, but also the possibility that they would' want

to change jobs in the futore. .
“ There are some environmenfal occupations, for example
‘,in the equipment operation and support groups, that are

available for immediate entry ‘with little or no previous-

‘training. For.the most part, jobs in these areas are in local
‘government systems ungder the public works department and
are secured by contacting the city or county government
personnel office or the respective cml service offlces (usu-

(< .

ERIC

Aruitoxt provided by Eic:

I

i :

ally listed in the telephone directory under city government

or public works department).

Many State,und local pollution control agencies conduct
training programs on a regular basis for new-entry person-
nel who are beginning careers in environmental protection.
Information regarding training may b¢ obtained by con-
tacting the appropriate State pollution control agency listed
under the name of the State in the telephone directory. In
addition to on-the-job training for new employces these

programs often upgrade training of those currently em-~

ployed.
Persons may also get help from the local Job Service

office of their State employment service. The State em-

ployment services are affiliated with the U.S. Employment

“Service of the U.S. Department of Labor’s Employment

_ tion, and other factors related to employment.

and Training Administration and constitutc.a Federal-State
partnership. At each of the almost 2,500 Job-Service offices
located across the United States, jobseckers are helped in

finding employment, .md employers are assisted in obtain- .

ing quahﬁed ‘workers.

Organlzatlon of
Occupatlonal Descrlptlons

Each individual ,pare‘er description in this book is listed
under its-preferred occupational title and has the same basic

the reader in making comparisons.~

The opening section lists alternate titles by which the

career is known and describes the major job duties of workers
in that profession. Places of. employment and areas of spe-
cialization w1thm the field, if any, are dlscuqsed

€1 The Job Requirements, section gives information on
the professional training requnred for the job, recom-
‘mended paraprofessional educahon, any special skills or
aptitudes necessary or helpful for successful _]Ob perform-
ance, state licensure, professnonal certification or registra-

i,

(J ‘The Opportunities section indicates the employment
outlook for the occupation in the job market.! Oppor-
tunities for advancement are discussed and any addmonal
quallf"catlons needed.

Dictionary of Occupational T :tles2 code numbers are
listed as well as other sources of information. An asterisk
- denotes new DOT tltle, post-1977 edition. No codes are
shown for these.

Y'As of 1979-80. 1t should be noted that the job market for afy:
particular job may change. deendlng on LUITLnl ceconomic conditions
nationwide and locally.

2 Dictionary of Occupational 'I'ulu dth cd. (Washington: U.S.
Department ‘of Labor. Employment and Training Administration. 1977, )
Available from the Government Printing Office.

., °
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" Water and Wastewater

4

Water dovers more than 70 percent of the Earth's surface.

~It fills the oceans, rivers, and lakes, and is in "¢ ground
and cven. in the air we breathe. However, 97p~ 'ntof the -
Earth’s water is in the ocean and is too salty Tk, Add
the amount of water in icecaps and glaciers . + per-

centage is over 99 percent. Thus less than 1-pe.er ¢ all
the water is in rivers, lakes, ponds, vegetation, water supply
pipes, the atmosphere, and underground.!

The same amount of water exists today as existed when.

the world was formed. It is used and reused again and
again. Water is merely borrowed for a time frorn the Earth’s
‘supply and then returned to it.

Although :the global balance. of water is constant and
stable and the amount of water remains the same, the dis-
tribution of water is uneven. Some areas of the world are
always too dry, and others too wet, experiencing extremes
of drought or too’ abundant rainfall.

Since prehistoric time, people have taken fresh water

from the surface of rivers and lakes and from wells that tap -
- underground’ water. Until this century, the ancient princi-

_ples of settling and filtering were uqually sufficient for the
treatment of water.

- In the past, waste products dumped mto our waterways
- could be properly tréated by natural proco\sses in those

streams. Today, population growth:and increased: industrial®

actmty have in many locations overloaded the capacity of

our streams. Some pollutants can never be assrmllated and

as they persist and accumulate in-nature they pase a con-
tlnumg danger to publlé and ecological health.

+ There are several Ways in which water pollution control
can be accomplished: (1) through treatment of wastewater
prior to discharging to a stream; (2) By ‘the... .enactment and

» onforcement ofgovemment regulations prohlbltlng and lim-
ziting the discharge of pollutants to waters; and (3) the de-

velopment of practices and techniques that prevent or hmlt
datural runoff of pollutants_

Traditionally, the principal, method of treating waste-
water in the United States has been to. collect wastewater
in a system of sewers and transport it to® a treatment plant
3 where the water is treated before it is released into the
streams and lakes o

é .

. x .
-, . L
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Many older municipalities have combined sewer systems
that carry water polluted by human use and storm water
polluted as-it drains off homes, streets, and land. During
dry weather, all of it is carried to the treatment plant, but
in a storm, sewers often carry more than the treatment plant
can handle which means that part of the wastewater must
bypass ‘the treatment "plant and flow directly into the
streams. In areas lacking a sewer system or treatment plant
the individual homes use. septic tanks.

At present, there are two basic stages in the treatment of
wastewater: prlmary and secondary. In the primary stage

: .»of treatment, sollds are allowed to settle and are removed

frdm the water. The secondary stage uses biological pro-
cesses to purify the wastéwater even further. In some cases.

‘the two stages may be- combined into one basic operation: '

In many cases, the basrc wastewater. treatments are not
enougle and additional advanced wastewater treatment is
needed..Advanced, or tertidry, treatment processes take up

“where primary and secondary treatments leave off. A num-

ber of these advanced treatment processes are being used
today. Other processes are under study.

Whenevet wastewater is treated. there is alw\yi’ some-
thing left over. This residue, or sludge, must also be dis-
posed of. Some cities produce fertilizer from sludge. Sofne
industries have found they can reclaim certain cheémicals .
during treatment. Studies are underway to help solve .the .
problem of what to do with sludge -

©

Legislation

Water pollution control began largely as a Federal activity.

‘Erom the River and Harbor Act of 1899 through the Water

Quality Act of 1965 and the Clean Water Restoration Act
in 1966, the Federal-Government established criteria for all

-interstate and coastal waters.

In the late 1960's, public concern about pollutlon became
widespread. The Federal Goyernment could not regulate
pollutlon of intrastate waterways and could not take aciion
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against a polluter of interstate or navigable waters if the

‘pollution occurred in only one State.

The Federal Water Pollution Control Act Amendments

“of 1972 brought dramatic changes. The law says, in es-

sence, that no one—no city or town, no industry, no gov-
ernment agency, no individual—has the right to pollute our
water. =

To implement the law, a new national system of uniform
controls on the discharge of pollutants was set in motion.
Under this- law as amended by the Clean Water Act of
1977, it is lllegal for any industry to discharge any pollutant

ever, will always require some treatment before it is used
ini drinking water. Approximately 50 percent of the Nation
is served by drinking water from surface sources.

Employment

In the war on pollution, the wastewater treatment plant will

continue to be the best weapon This means 2 continuedi(f—»

without a permit. Industrial facilities that send their_ wastes—soniiel 10 o operate them.

to municipal treatment planleust'meet certain minimum
standards and-insure ire that these wastes have been adequately
pretreated so that they do not damage mumcrpal treatment-
facilities. Municipal-treatment plants must also meet dis-
charge standards.

Federal standards for drinking water were first issued in
1914 to prevent the interstate spread of communicable dis-
eases. Since then, they have been modified and expanded
several times.

These standards also served as gurdelmes for most-States
and large cities in regulating the drinking water quality
within their jurisdictions. In 1970, the EPA assumed re-
sponsibility for setting and enforcing these regulations.

The 1974 Safe Drinking Water Act, as-amended in 1977,
assured that water supply systems serving the public meet
minimum national standards for protection of public health.
The primary regulations established maximum allowable
contaminants levels in drinking water. Secondary regula-
tions were designed to protect public welfare, and deal with
taste, odor, and appearance of drinking water.

"The improvement of the quality of surface water makes
it easier to provide safe drinking water. Surface water, how-

Jobs in water pollution control activities are expected to
grow at least as fast as the economy. These jobs are usually
—-steady and not as subject to economic downturns as. those
in manufacturing. An increasing number of women are
finding employment in water pollution control work.

For minorities and youth who do not have professional
or technical training, there are some occupations that re-
quire a high school diploma or less. These entry jobs can
provide valuable experience for young workers and many
employers help them continue their education at vocatlondl-
technical schools or junior colleges. :

The greatest demand, however, will be for technicians,
operators, and professionals. Jobs for the untrained and

. unskilled are limited in number and decreasing.

In the sections that follow, water treatment occupations
are those occupations concerned with procéssing raw water
so that it is safe for consumption by households, manufac-
turers, schools, and others. Wastewater treatment occupa-
tions, on the othcs hand, are those occupations concerned
with treating water that has been used by consumers or
collected from storm drainage systems and returning it to
rivers and lakes. -
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'Water Treatment

Occupations

In order to insure a safe water supply, water is purified in
treatment plants to remove chemical and biological impur-
ities and to improve its appearance, taste, color, and odor.

In treating water, the waterworks supervisor plans and

- - —coordinates the activities of workers engaged in the oper-

s
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ation and maintenance of the plant and the distribution of
water to customers.

In a purification plant, water-treatment-plant operators .

control the machines and equipment to purify and clarify
the water. The pump-station operator operates the pumping
equipment to transfer raw water from the river or under-
ground source to the treatment plant and again to distribute
the purified water to customers. Treatment-plant mechanics
repair and maintain the machinery and equipment. In larger
plants, water-filter cleaners clean the filter beds.

To soften the water or make it suitable for drinking,
chemists in the laboratory analyze water samples to deter-
mine the chemical dosages needed to destroy harmful or-
ganisms and to remove organic and inorganic com-
pounds. Larger laboratories may supplement their staffs
with technicians and possibly an aide.

After the water leaves the purification plant, it is carried
through a distribution system of underground mains and
pipes to customers. Meter readers are needed to read the
water meters and record the consumption readings so that
customers can be billed. Water plants also employ meter

repairers to test and repair the' water meters.
b ]

o
Chemist, Water Purification

The laboratory is a major guardian of the health of a com-
munity and the center of water quality control in a water
treatment plant. Chemists analyze water samples through-
out the treatment processes to control the chemical pro-
cesses which soften it or make it suitable for drinking.

Chemists in purification or water treatment plants test
water samples for bacteria which is the key to health prob-
lems, for esthetic quality or freedom from odor and taste,
for turbidity .or suspended solids, for chemical quality, and
for other characteristics. They use highly sophisticated test-
ing equipment such as infrared, ultraviolet, and visible
spectrophotometers. They also test for pesticides and her-
bicides and-the presence of radiation.

‘In addition to testing water samples, chemists determine’

the amounts of chlorine to be used to destroy the microbes

and gther harmful organisms. They determine the kind and *

amounts of other chemicals to remove minerals, acids,

T ‘,

salts, and other organic and inorganic corﬁpounds from the
water to clarify and soften it.

In analyzing and solving problems related to water pu-
rification, they frequently work with engineers, managers,
biol~gists,. other professionals, and_citizen groups to find
solutions to water treatment problems.

This work involves the application of the principles and
techniques of analytical chemistry to determine the struc-
ture, composition, and nature of water. Analysis requires
not only the subtle correlation of theory and experience but
alSo a keen insight into the nature of interferences and prob-
lems associated with analyzing water.

Chemists are employed in most large water treatment
plants which are usually located in more heavily populated
areas. In smaller plants, the laboratory work may be done
by an outside or private laboratory.

Usually performed in well-equipped laboratories, the
work may require considerable standing. These chemists
are expected to plan, organize, and carry out their assign-
ments with a minimum of supervision. Other qualities im-
portant in this occupation are an inquisitive mind, initiative,
and the ability to work independently. Good eyesight and
eye-hand coordination are also essential to perform exact-

.ing, detailed, laboratory work. o

Job Requirements

Most employers consider a bachelor's degree with a major
in chemistry or a related discipline sufficient background
for a beginning job as a chemist in a water treatment plant.
A, basic background in chemistry plus experience and skill
in laboratory techniques provide a good foundation.

Required courses include analytical, organic, inorganic,
and physical chemistry and preferably courses in mathe-
matics and physics.

It usually takes a fev: months of on-the-job training under
an experienced chemist to become familiar with the specific
duties in the laboratory. Many laboratories require addi-
tional in-sérvice training and orientation each year in new
methods of analysis, chemical reactions, and other topics
such as civil defense.

Cpportunities

Opportunities for chemists in water. treatment plants are
expected to increase as new water treatment plants are con-
structed to meet the needs of the expanding population. For
public water systems to meet increased regulation and water
quality standards, additional laboratory personnel will also

‘be needed. Other water analysts are employed by private

industry and by regulatory and government agencies. ,

A chemist in this area could be an instructor in a junior
or community college. A master’s or Ph.D. degree is usually
requnred for research or teaching in collegcq or universities.

DOT code: Chemist, Water Purification T 022.281-614
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Meter Repairer

Water-meter repairers are skilled workers who test and re-
pair watermeters. They test the meters to determine the
cause of malfunctions, such as leaks or accuracy of record-
ings both under high- and low-pressure conditions. Simple
maintenance andgrepairs are usually completed at the site.
They include, for example. replacing glass, cleaning or
replacing dials, replacing washers and packings, and other
tasks.  Large commercial meters must usually be repaired
in the ground. Other meters are sometimes brought back to
the meter repair shop where they are taken apart, cleaned,

_repaired, and tested before being reinstalled. Water-meter

repairers also install new meters.

Some repairers-work on all kinds of meters; others may

specialize in one type of meter, such as the kind used in

private homes. In laiger plants, repairers may specialize in
one aspect of the work, such as installing new meters or
testing meters. '

In this work the individual must be able to read land
plots, job orders, location cards, and manuals for some
assignments. Good manual dexterity is necessary “to use
handtools and operate the repair machinery and equipment.
An ability to climb and stoop is necessary to Tfepair the
meters at the site. At times the worker may be exposed to
wet, humid conditions. An interest in mechanical work also
indicates success in this work. In many areas,” repairers
must also deal with complaints, so that tact and courtesy
in public contacts arc important.

Job Requirements

In some locations, employers consider an eighth grade ed-
ucation sufficient for this job; many employers, however,
now require a high school diploma.

Some expenence in the repair of small machines and
mechanical devices is a good preparation for this kind of
work; although experience is not usually requircd.

Water and Wastewater

Trainees begin by working with an experienced repairer

——ome—e o __and_learn the duties through on- the-job training, usually

" within 6 months to 1 year. In larger plants, they may begin

as meter readers and then become meter installers, gammg
good experience for repair work.

—_—

Opportunities

Automatic meter reading may become more common and,
as technology improves, maintenance and service work
could decrease in demand ut be more complex. However,
these maintenance and s. .ice jobs should continue to be
available for many years and are not as subject as produc-
tion work to fluctuations in the economy.

A repairer with additional experience could become a
supervisor.

DOT code: Meter Repairer 710.281-034

—

Pump-Station Operator,

Waterworks

Pumpling-plant operator
Water-plant-pump operator

Raw water must be lifted or transferred from rivers or other
ground sources to the ‘water treatment plant by pumping.
After the purified water lcaves the plant it is ncver exposed
to the open air and it may have to be lifted many times in’
its journey from the treatment plant to residential, com-
mercial, and industrial users. Booster pump stations that
increase pressure on the system are fiearly always controlled
from one point, from which pumps can be started or stopped
and valves opened or closed by remote control. Some pump
stations have automatic controls. '

" All components, pumps, storage -tanks, conduits, and
mains must work together to keep plenty of water, under
controlled pressure, available ar-all times and under all con-
ditions. As ihe load on the water systems varies, the pumps
adjust the flow to meet the demand. ‘

The pump-station operator operates and controls turbine
or motor-driven pumps that transfer the water from reser-
voirs to the treatment plant and from the plant to homes,
industries, and businesses. These operators ‘read and inter-
pret flowmeters and pressure and water level gages in order
to regulate the equipment. They also inspect the equipment
and perform routine maintenance- .work on the machinery
to keep it operating efficiently: Careful records and logs
must be kept of water output; utilization of equ1pment ‘and
consumption of purchasgd”'or generated power.

In some plants, operators also conduct routire tests on
raw and processegiw\'/uter. Some operators also operate hy-

e
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droelectric equipment to generate power to supplement or
supply energy to operate the pumping equipment. Or they

.. .may operate the treatment plant equipment at times (see
Water-Treatment-Plant-Operator).” - .

This is light work requiring considerable walking and
standing. The duties make good manual skills and coordi-

“nation necessary to adjust and operate the pumping equip-

ment. The operator works both outside and inside.
An indication of success in this work is an interest in
working with tools and machinery and manual aptitude.

Job Requirements

The qualifications and training requirements for pump-sta-
tion operator are generally the same as for water-treatment-
plant operator. In many treatment plants, this worker may
also berequired to operate the treatment plant equipment
on occasion. In plants where the operator operates only the
pump station equipment, the training time would be slightly
less than for water-treatment-plant operator, or dppl‘OXI~
mately 6 months. Certification is required.

Opportunitles 2 -

In some 'plants, an operator might begin as a pumper helper
or a maintenance worker and with 6 months or more ex-

" perience in treatment plant operations, could be trained in

these duties in several weeks.

A pump-station operator could. advance to water-treat--

ment-plant operator with approximately 6 months additional
.on-the-job training or vocational-technical school training.

Some openings should occur for pump-station operators
in larger municipal water treatment plants as a result of nor-
mal attrition—transfers, promotions, and retircments.

DOT code: Pump-Station Operator, Waterworks 954.382-010

—
Supervisor, Waterworks

A waterworks system includes the water purification pro-
cesses and the distribution network that carries water to the
customer. Treatment plants vary widely in design, methods

“of operation, types of chemicals used, and other.features.

It is primarily the source of the water supply that determines
the complexity of the plant and the chemical treatment.
Very little of the distribution system shows above ground,
but buried i the earth is a spider web of pipes and concrete.

The supervisor of 4 waterworks system plans and coor-
dinates the activities.of workers engaged in the operation
and maintenance of the plant, other facilities, and the dis-

! Water in Your Life (University City, Mo.: St. Louis County Water -

- Co., 1972), p. 2.

13

tribution system, which insures an dquUdtC water supply
for customers.
The supervisor assigns personnel to shifts to operate and

" maintain filtering and chemical “treatment “equipment, co-

agulatingand settling basins, other plant facilities, and the
distribution system. In the event of emergencies, such as
machine, equipment, or power failure, or the nced to re-
lease dammed: water to effect flood control, the supervisor
must decide what to do.

Another important responsibility of the 'supervisor is the
preparation of plans and specifications for new equipment
or the modification of existing equipment. The supervisor
is always seeking to bring about the increased operational
capacity or efficiency of the plant.

Other duties may include reviewing and evaluating var- -
ious reports, preparing budget estimates for anticipated per-
sonnel and material needs, and other reports concerned with
chemical bacteriological analyses of water. In some posi- ]
tions, the supervisor directs construction. and maintenance

“of roads and communication lines used in operating the

water supply system.

Supervision of a waterworks system is a round-the-clock
operation and involves meticulous recordkeeping of loca-
tions of mains, valves, hydrants, connections, easements,
properties, and-permits; records are also kept on the treat-
ment and purification of the water. The supervisor is re-
sponsible for the upkeep and maintenance of every item of
equipment. It is this person who must locate problems, such
as an outage (break), and have them repaired immediately.

Important supervisory qualities include leadership abili-
ties, communication skills, and the ability to motivate
workers and maintain- good rapport with the public and
employees. The supervisor must be able to demonstrate
work methods or even help out in an emergency. Other
indications of success include the willingness and ability to
assume ‘'management responsibility, good work perfor-
mance at lower level positions within the plant, and the
ability to understand, interpret, and apply work procedures
and regulations.

This is light physical work which requires some walking
and standing to inspect the plant and observe the perfor-
mance of employees. Work is performed both inside and
outside the plant.

Job Requirements

Most employers require a bachelor’s degree in civil, chem-
ical, or sanitary engineering, science, or a related field. In

“addition, at least 2 to 3 years or more experience in water .

treatment plant operations and maintenance work are nec-
essary. Specialized operator training courses can sometimes
be substituted for formal education. Certification is a re-
quirement.

59
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Opponunltleé : 'x

_This position is usually filled by prdmotion from within the

plant. A shift supervisor or foreman would need experience
in all phases of-waterworks system acivities.

A supervisor of a waterworks system could advance to
assistant superintendent or.superintendent.

The number of supervisory positions is limited. Vacan-
cies occur usually as a result of attrition caused by retire-
ments or transfers. Competition for supervisory positions
is keen and the most expericnced and highly qualified work-
ers have the best chance of obtaining these positions.

DOT code: Supervisor. Waterworks 184.167-246

-

Water-Filter Cleaner

Lakorer, fliter piant
Sand-cleaning-machine operator
Water-filterer helper ’

American cities began filtering their central water supplies
around 1870. Today, filtering is still an important part of
modern water treatment. In modern filter basins, the bottom
of the filter looks like a waffle izon. At the bottom of each
basin there. arc layers of graded gravel, sand, and even
anthracite coal. The water is allowed 'to filter downward to
the base of the filter basin leaving the last traces of sus-
pended matter behind and the water comes out clean. These

filter basins must be washed frequently.

The water-filter cleaner uses a suction pipe to transfer
the sand and gravel from the filter bed onto regrading

screens. The cleaner washes and simultaneously screens the

sand and gravel to remove any foreign particles and to grade
the material to size, by the use of a hose. The cleaner then

. reverses the water flow to remove chemlcal precipitates and

impuritics which are floated to the top. The worker must
scrape and remove the dirt (rom the side of the filter bed,
using a metal seraper. After Llummg. the warker reverses
the action of the suction pipe and returns the sand and
gravel to the filter bed.

In some water plants the cleaner, usmg ‘a sand cleaning
machine, also cleans and redistributes the sand. The cleaner
miay lubricate and repair the equipment.

Among the ‘most important requirements of this job are
the -strength 10 perform heavy work and the ability and
wnllmgne%s to follow simple instructions.

The water-filter cleaner works both outside a,nd inside
the plant and is exposed to water and humidity in workmg
around the filter basins.

Job Requirements

This is elemental work and requires no previous training.
Most cmployers probably prefer somecone with an eighth
grade education, although less is sometimes sufficient.

A person can usually learn these dutics in a few days of

_on-the-job training.

Because many workers will qualify for this work, per-
sonal traits like rcliability, industry, and cooperation are
especially important in selecting an individual.

Opportunities

Most of these jobs are located in large, municipal water
treatment plants. In smaller'trcatment plants, this work may
be performed by the water-treatment-plant operator.

Openings will usually result from the need to replace
workers who have advanced to higher level work. In some
plants, with additional education, a water-filter cleaner
could perhaps become a traince water-treatment-plant op-
erator or 4 treatment plant mechanic helper.

954.587-010

DOT code: Water-Filter Cleaner N
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Water-Meter Reader

s ’
Water-Treatment-Plant Operator

Water-meter readers read residential, commercial, and in-
dustrial water meters and record the water consumption
rcadings so that customers can be billed. They check to see
that the meters are working properly."Sometimes they must

verify the accuracy of the readings or determine the reasons

for abnormal or unusual ‘consumption patterns by carcfully
checking information with office records. They must also
look to see if the meters have been mmpcred with or.
changed. In some jobs, they may turn servncc off for.non-
payment of charges in vacant rcsldences or may turn it on
for new occupants. v

Water-meter readers must maintain legible and accurate
records ‘in their route books or on account cards which are
returned to the business office for billing _purposes. They
may complete other service forms when repairs are needed
or other problems arise, Sometimes they collect dclmquent
or final bills when service is discontinued. Any work deal-
ing with the public always demands courtesy and tact.

To be successful in this work. an individual must be able
to make arithmetic computatlons rapidly ‘and accurately,
keep legible records, and follow both written and oral in-
structions. Some knowledge of the geography and. street
locations of the area and an ability to read maps are nec-
essary. This work requires close attention to clerical details.

It is light physical work. One.in this occupation must be
able to climb steps to reach meters that are located jn base-
ments. Good vision is also important in reading the dials
and nunibers on the meters accurately. These workers are
outdoors most of the time, even in inclement weather.

Job Requirements

Most employers ask for a high school diplorna~or equivalent
as the minimum educational-requirement, although in’some

.cases less is acceptable. .

Persons in this work are usually trained on the jobin a
few weeks. Some employers provide a few days in-plant
training in the types of meters and account records the
worker will use before the employee begins field work.

Opportunities

-~

i
Opé¢nings for water-meter readers will occur through normal
attrition as workers retire. or transfer to other positions.

An increasing number of customers are using remote
reading devices .which enable the water-meter readers to
obtain the necessary information from the basement-located
meter without entering the house.

With additional training, a water-meter reader could be-

~come a meter installer or a meter repairer.

209.567-010
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DOT code: Water-Meter Reader

Fliter operator
Purifying-plant operator
Water-control-station engineer
Water fliterer

Water purifier

Most of us assume that the water we drink is safe. Certainly
today’s water treatment reflects increasingly higher stand-
ards in removing water pollution. Water- treatment-plant
opérators treat water so that it is pure and safe to drink.

In many locations, raw water-is pumped from the rivers
and strcams to treatment plants. Operators control equip-
ment tu remove impurities and produce clear, drinkable
water. They operatc and maintain pumps, agitators, and
valves that move the water through the various filtering,
settling, and chemical treatment processes and through ti.c
distribution system.

Operators monitor the panelboards in order to adjust the
controls to regulate water through the filter beds to remove
impurities, flow rates, loss of pressure and water clevation,
and distribution of water. Other tasks include operating and
controlling pumps, agitators,-and valves; operating chem-
ical feeding devices; taking water samples; and testing and
adjusting the- level of chlorine in water. Operators add
chemicals to the tanks to disinfect, deodorize, and clarify
the water. They use wrenches, pliers, and handtools to ad-
just equipment and machinery.

The duties of «n operator vary, dependmg upon the size

of the plant and the types of treatment. For example, a
water treatment plant in a large city probably involves a
greater variety of treatment processes. In a treatment plant
serving a small community, the operator is probably ¥
sponsible for performing all duties within the plant—keep-
ing records, maintenance, testing of water samples, and
handling complaints, as well as operating all of the equip-
ment and machinery. In larger plants, the staff usually in-
cludes mechanics, chemists, laboratory technicians, help-
ers, supervisors, and a superintendent. .

In recent years, regulations concerning water purification
treatment have become more stringent. In seeing that these
requirements are met, the water-treatment-plant operator
plays an important role.

“There are more than 50,000 commumty water supply
systems in this country and more than 200,000 water supply
systems serving locations such as hotels and motéls. Almost
every community in the country has one or more water
treatment plants. Some operators in small towns work only
part-time or they may also be responsible for a wastewater
treatment facility.” . .

Considerable waIng and standing are nu:essary to op-
erate and maintain the treatment processes. The individual



Q

ERIC

Aruitoxt provided by Eic:

'

must be able to use handtools and adjust gages and controls
on equiipment. The operator works both inside and outside,
sometimes in inclement weather and is frequently exposed
to the haziirds of water and machinery. A

Job Requirements

Usually trainees must have a high school dipfomu or equiv-

alent and some experience in the operation and maintenance

of mechanical equipment. In larger plants they may begin
as laborers or helpers. They begin by performing routine

tasks such as taking water samples, simple maintaining and -

repairing of equipment and machinery, reading meters and
charts, and Keeping routine records.

Some positions are covered by civil service regulanons
and applicants must pass written examinations testing their
knowledge and skill before they are consldered eligible for
employment. :

Some community or junior colleges offer 2-year pro-
grams in environmental technology leading to an associate
degree. These programs provide interdisciplinary, general
education courses for a liberal arts background as well as
technical courses in a specific field such as water pollution
control. In most colleges one option is offered for operators
of water and wastewater treatment plants. This program is
designed to prepare ‘the operator for certification exams in
operation of water and wastewater treatment plants.

Technical and vocational schools also offer 1-year pro-
gfams in water and wastewater treatment which prepare the
operators for certification examirations. '
~ The apprenticeship program for this occupation requires
6.000 hours or approximately 3 years on-the-job training
and instruction. This provides the trainee with an increasing
amount of responsibility. Under an apprenticeship program
the trainee receives.instruction in such duties as operating
pumps and other equipment, regulating and observing flow
dials, adding chemicals, sampling and testing water, read-
ing gages, maintaining logs, and making repairs.

Operators "are sometimes required to take in-service
courses to satisfy upgrading requirements for license re-

newal; educational qualifications for operators are being -

raised to meet the increased demands of the job. Most States
prov1de advanced training courses in water treatment plant
operations and maintenance to introduce new technology
and specialized skills.

Specialized teghnical, training in water and wastewater
treatment typically includes such courses as report writing,
applied #quatic biology. water supply purification hydrau-
lics, sanitary chemistry, codes and regulations of water and
wastewater treatment, and basic courses in technical math-
ematics, physics, and drafting.

In most States the operator in charge must be certified. The
trend is for all operators in charge of a facility to be certified.
There 4re typically four classifications of certification based
upon such factors as size of the plant, complex technologies,
experience and education of the operator..

‘Water and Wastowater.

Opportunities

Employment of water-trentment-plant operators is expected
to increase through the 1980°s owing to the construction of
new' water treatment plants und cxpansion of cxisting
plants. Operators who staff water tréatment fucilities will
work with increasingly complex and sophisticated equip-
ment which represents-large financial investments.

Many operators now employed will be required to up-
grade skills and qualifications in order to operatc plants in
accordance with current standards and to meet pollution
control requirements. '

This work is fairly steady and not generally subject, as
some other occupations are, to economic downturns.

In larger plants, a water-treatment- -plant operator’ could
become a foreman, supervisor, or superintendent with ad-
ditional experience and education. In smaller communitics
an operator could be in charge of the entire plant and per-
form the full range of duties.

.DOT code: Water-Treatment-Plant Operator

954.382-014

2

Wastewater Treatment

Occupations

Sewer systems carry used water to the wastewater treatment
plant. Sewer maintenance workers are needed to maintain
and repair the sewer lines. In some areas, photoinspection
technicians and TV technicians conduct internal inspections .
of the sewer lines.

When the used water reaches the wastewater treatment
plant it is cleaned through a series of tanks, screens, filters,
and other treatment devices. The superintendent is respon-
sible for the entire operation of the wastewater treatment
plant. Within the plant, wastewater-treatment- plant opera-
tors operate and maintain power generating, grit removal,
pump and blower, and sludge processing equipment. The
operators also direct wastewater- -treatment-plant attendants
and sewage- dlseosal workers in the more routine operations
and maintenance work In most plants, treatment-plant me-
chanics maintain and repair the machinery and equipment.

‘Most treatment plant laboratories have a chemist or a
microbiologist on the staff and larger plants also have lab-
oratory technicians and possibly an aide. -

Industrial waste samplers collect wastewater samples for

analysis by laboratory personnel in order that major users

of the plant pay their fair share of treatment costs. Industrial
waste inspectors follow up on this information and inves-
tigate sources of pollutlon inspect pretreatment facilities,
and calculate the surcharge assessments.

33



. Water and Wastewater

Chemlst, Wastewater Treatment

The chemist in a wastewater treatment plant analyzes sam-
ples of streams, raw and treated wastewater, sludge and
other byproducts of the wastewater treatment process to
determine the efficiency of the plant processes and to insure
that plant efflucnts meet local, State, und Federal require-
ments. The chemist deeides what tests are needed and de-
velops workable testing pr¢oedures t obtain the informa-
tion in a minimuin amount of time.

The chemist conducts hi, hly speci=ized and complex-

chemical, bacteriological, and physic I analyses of waste-
water and samples. Some of these saniples are taken within
the plant before, during, and following treatment. These

. chemists test samples taken from major usess of the treat-

ment plant in order to monitor and regvlate waste discharges
into the sewer and treatment \ystems snd to make surcharge
assessments. :

Ofter. the sample or test solution is a complex mixture
of many compounds and elements and the identification of
a specific element can regaire many hours of -extensive
separation work to remove interfering constityents. These

rocedures may involve many identification procedures and
p .

the use of sophisticated equipment. .
Chemists may specialize in tésting tuat requires special
instruments such as the tas chromotograph, the atomic ab-
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1 ?
sorption spectrdplmmme‘ler. or the infrared spectrophoto-
meter. The chemist must be able to develop new techniques
to use the equipment and also muke adjustments and repairs
on these complex electronic instruments.
Another important responsibility of the chemist is to

.identify problems in the wastewater trestment and to de-

velop new procedures in the use of the equipment and the
laboratory in order that they may be fully utilized.
" Chemists also take part in special research and studies
on plant operations and the treatment unit processes.

A chemist must be able to work independently and plan
and organize the work efficiently. In most plants, the chem-
ist also supervises one or more laboratoty technicians.

. Working ‘in a laboratory may require standing for long
periods and exposure to fumes, odors, and toxic substances.

.

Job Requirements

Most of these chemists have baccalaureate degrees with

major work in chémistry, biochemistry, or a closely related
field. Some employers also require 2 yelrs of laboratory
experience or an equivalent combination of experience and
training. In some laboictories, additional course work in
instrumentation is needed to operate the specialized equip-
ment, _

In. smaller laboratories, high school gradution plus col-
lege-level courses in chemistry, bjology, and bacteriology

_might be accepted as the minimum educational background.
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ln addition to the acadenic prcpuruliun. the chemist
necds a thorough knuwlud&,c ul the treatment processes and
the pertinent local, State, and Federal requirements and
regulations. This knowledge is usually obtained on the job.

Certification is not always required. However, in larger ‘

plants chemists are cncourubcd to become certified and- it
is usually a requirement for advancement. With certifica-
tion, o chemist could advance to the position of assistant
superintendent or superintendent of a treatment plant.

Opportunitles.' : N

Federal legislation requires that local governments control
water pollution and safeguard public health and welfare. It
is anticipated that chmists will continue to be in demand to
analyze wastewater samples and insure that treatment pro-

cesses and effluents mect current government requirements. .

Recerit legislation requiring users to pay their fair share of

. the cost of wastewater treatment has increased monitoring

of commercial and industrial establishments to see’that they

do riot exceed the effluent limitations established. Increased -

samipling requirements have placed greater.demands on lab-
oratories to analyze these samples, =

, DOT code: C_hemist, Wastewater Treatment™*

_

~ Industrial Waste Inspector

*

The industrial waste inspector inspects industrial and com-
mercigl waste treatment and disposal facilities and inves-

drainage systems.

The inspector visits establishments to determine if they
have industrial waste permits and to enforce provisions of
. the permits. These inspections usually.include checking the

- equipment used by the establishments in pretreatment of

the wastewater, such as floor drains, settling and neutral-
izing tanks, clarifiers, and grit and- grease traps, to insure
that they conform with municipal ordinances.

By automobile or boat, the inspector also conducts sur-
veys of rivers, streams, and water in adjacent areas to de-
termine the effects on wastewater discharges.

Inspectors collect samples of wastewater from sewers,
‘storm drains, ;and water courses and return them to the
laboratory for analysis. In some cases, field tests are con-
ducted ‘at the site for such data as acidity, alkalinity, chlor-
ine, and hydrogen sulfide to determine if discharged wastes
will cause deterioration of sewage fac:lmes or pollution of
the water.

Inspectors worke with industrial officials, the public, and
supervisors and give advice on pollution problems and

E)

.~ * Not listed in the 1977.dition of DOT.
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mathods of pretreatment, They also investigate complaints
ot odors, gusoline leakage, oil, or other problems to deter-
mine their cause and identify responsibility,

Since 1972, clfluent limitations have been set up lor
nearly all major industrial discharges in the Nation. In most
arcas, industrics dre required to monitor their own dis-
charges from specific sources. In order that industry pay its
share of treatment costs, municipalities have adopted a sur-
charge system used for the major contributing industries.

The inspector may be required to maintain detailed rec-
ords on assigned industries for calculation ol surcharge as-
sessments. In order to determine these charges, the inspec-
tor analyzes laboratory reports or wastewater samples and
compares this data with industry declared information and
the legal requirements.

The inspector must be able to establish good rapport with

‘the public and representatives of commercial and industrial
- €stablishments.

An inspector should be capable of pcrformmg light phys-
ical.work and, at times, might be required to climb ladders,
steps, or reach awkwardly located sampling sites. Good
manual skills are also important in order to work with test-
ing and sampling equipment.

Inspectors work both inside and outside, sometimes in-
inclement weather. They usually work alone, although oc-
cassionally they -may direct technicians or surveillance
teams in sample collection. On field trips, inspectors are
sometimes exposed to unpleasant fumes and odors. Inspec-
tors do not usually work shifts.

Job Requirements

~ An inspector must have a good knowledge of wastewater
tigates sources of pollutants in mumcnpal sewage and storm’ -

treatment plant operations, routine field tests, legal require-
ments, sewer collection systems, and the maintenance and
operation of treatment equipment and machinery.

One or 2 years experience as a wastewater-treatment-
plant operator will provide a good background for tlfls work
because this position is usually filled by promotion within
the plant. A driver’s license is also required.

Oppbrtunlties '

Industrial waste inspectors are needgd to enforce industrial
waste discharge ordinances. Most of these jobs are located
near large metropolitan areas or wherever large industries
are concentrated,

It is expected that regulatory and enforccment require-
ments will become more stringent in order to achieve clean
water and at the same time provnde for a fair distribution
of treatment costs. -

" An inspector, with additional expenencc educauon ‘and
certification in wastewater treatment plant operations could

possibly advance to a supervisory or managerial position.

DOT code: Inspector, Industrial Waste 168.267-054

33
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Industrial Waste Sampler

Sample gatherer
Sampler

Industrinl waste snmplers take *grab’* sumples. from streams
and raw and treated wastewater for unalysis by Inboratory
technicians and chemists in o wastewater treatment plant.
They travel to the site and note any unusual leatures such
as the presence of oil, discoloration ot waters, shidge, and
rate of {low. They dip buckets or other vessels to transter
samples from pipelines, tanks, or other places into test
tubes, bottles, or other containers. The samples are labeled
with identifying information such as the location of the

- sample and the time collected and delivered to the lubora-

tory. This information is then used to determine any ordi-
nance violations and, in order that industry pay its fair share
of treatment costs, to calculate assessment charges lor in-
dustrial users of the wastewater treatment plant.

Tests and investigations are also conducted at the site.
These are usually routine procedures to determine certain
characteristics of the wastewater such as acndlty, alkalinity,
temperature, turbidity, or other information. For some as-
sngnmcnts they also set up portable automatic monitoring
equipment that takes samples at designated intervals and
measures the volume or flow of the effluent. o .

Good eye-hand coordination, finger and hand dexterity,
and the ability to detect visually unusual characteristics in
wastewater samples and the surroundinig area are needed.

Collecting samples may require some climbing, balanc-
ing, and stooping so that the person should be in good
physical condition; Ilght physical work is entalled '

This work requires driving a ‘motor vehicle or evcn op-

‘erating a small boat at times. The worker may be exposed

to unpleasant odors and fumes.

Job Requireme'nts.

Persons can qualify for this ‘work through several combi-
nations of education and experience. Most employers prefer
some specialized technical training at a vocational or tech-
nical schiool. Graduates of water and wastewater treatment
courses also qualify.

‘In some plants, one can qualify for this work through
on-the-job trainihg. Working with an experienced worker,
as a menber of a surveillance team, an individual could
learn the _|0b in a few months.

This occupatlon does not usually require working- shlfts

Opportunities

The demand for samplers is limited; some openings will

occur, however, as a result of attrition caused by promo-
tions, transfers, and other factors.

In most cases, certitication a8 well as completion ol
Tormal tralning program in- treatment plant operations is
required for o sumpler (o wdvanee o the position of
wastewater-treatient-plant operator,

There has been some inerease in the number of industyinl
wastewater samplers s a result of pollution control require-
ments. Wastewater treatment districts must monitor the el-
Muents ol industrial and commercial establishments because
treadment costs are expensive and major users ol the plant |
must pay their lair share of these costs.

922,687-054
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DOT code: Laboratory, Sumple Carrier

—
Laboratory Technician,
Wastewater Treatment’

The laboratory technician in a wastewater treatment plant
perlorms routine chemical, biochemical, and physical anal-
yses of samplcs taken from streams, raw and treated waste-
water, sludge and other byproducts of the sewage treatment
process, m order to monitor the characteristics of the waste-
water and to measure how efficiently the treatment pro-
cesses are workmg :

The technician collects the samples before, dunng. and
following treatment and takes them to the laboratory for
analysis. For routine tests, the technician sets up, adjusts,
and operates the laboratory equipment and instrumentation
such as microscopes, centrifuges, balances, scales, ovens,
and other equipment in order to analyze the samples. ‘I'he
technician may assist the chemist in performing more dif-
ficult tests which use sophisticated. equipment such as the
infrared, ultraviolet, visible, and atomic abxorptlon spec-
trophotometers; the ‘gas chromatograph; angd the total
carbon analyzer. >

In some areas, laboratory technicians also analyze samples
of wastewater before it enters the collection system of the
treatment plant. This is increasingly important to meet local
and Federal pollutlon control requirements and to be sure that
industry pays its fair share of treatment costs.

Today, technicians perform a variety of quantltatlve and
qualitative analyses on wastewater for such characteristics
as color, turbidity, pH, alkalinity; hardness, nitrogen, ox-
ygen demand, chlorine residual, and other information.
They also prepare the media and set up the equipment for
other bacteriological tests to be performed by the chemist
or microbiologist. ‘

Careful, accurate_records of test results are lmponant to
make precise determinations. *An interest in and ability to
do detailed exacting work are“a must. Technicians must
also be able to work well with other plant personnel; they
often work under the close supervision of a chemist.

Technicians may be required to stand for long periods of
time in the laboratory and are sometimes subject to un-
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pleasant adors, fumes, and toxie and potentinl «Iiwuw pu\-
dueing aulwmnou. :

Job Requirements

There are 0 mumber of conumunity colleges that ofter 2-year
programs in pollution abatement contral. A typical such
“program includes instruction in wastewater unit processes
und wuste management, as well as biology, chemistry, Eng-
lish, mathematics, und physics, A plunt practicum is some-
times required, which gives the student additionul training
in program-related employment, This program prepares a
student to perform all necessary analytieal tests, both bac-
teriological and chemical, which are employed in o waste-
water plant, With this training, the student receives an as-
sociate arts_degree which could later be applied toward a
bachelor’s degree. This training also prepares the student
for field work including inspections and collecting samples,
or even responsibility for a complete wastewater treatment
plant, ‘or for some limited portion of the treatment.

© DOT code: lmmrulury Tester

Water and Wastewater
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Opportunities

The anticlpated growth of new treatment plants amd expin-
sion of oxisting fneilitles should menn a continned need tor
lnboratory technicinn, .

With addidonal education, a lnboratory technicion conld
heeome a chemist or move into a supervisory position, This
laboratory experience would also be helptul for employ-
ment in other laboratories with local and Federnl regulutory
agencies or in private industry.

There will probably be some openings for laboratory
technicluns to stall new plants, and to erluu. technicians
lost through normal sttrition,

029.261-010

n

Microblologist

Bacterlologist

Most employers consider graduation from high school,
supplemented by 2 years of college-level courses in chem-
“istry or the biological sciences, a good background for
.working in a treatment plant labor:ory. In some cases, a
portion of the educational requirement may be met with an
equivalent combination of training and expericnce. On the
other hand, it is not unusual for someone with a baccalau-

" reate degree in chemistry or biology to work as a technician.

The technician should have a good knowledge of the unit
processes used in the plant, industrial waste charictezization
and quantlty evaluation, theory' and techniques of ‘qualita-
‘tive and ‘quantitative environmental chemistry, and instru-
mentation and analytical techniques, He/she should have
practlcal experience in, modern ‘laboratory metths and
techniques, and skill in the proper use of the various kinds

of laboratory equipment.

Q
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Bactenologlcal testing is the key to health protecuon Mi-
crobiologists, or bacteriologists, take bucteria counts on -
water samples, sludges, and sewage in controlling water
pollution, They isolate and make laboratory cultures of sig-
nificant bacteria and other micro-organisms from samples
and then examine them through a high powered micro-.,
scope. These micro-organisms can be harmful and must be
identified in order to control the treatment processes,

At the end of the treatment processes, the finished waters
or effluent must be safe. When there are unusual findings,

" the microbiologist must conduct laboratory research to find_

out why. Bacteriological testing is a critical part of con-
trolling the treatment processes in both water-purification
and wastewater treatment.

Microbiologists maintain precise records of test results
They also prepare reports and other studies concerning the
quality of treated water or wastewater for regulatory and
supervisory government agencies.

Microbiologists work with chemists, operators, and other
plant personnel in controlling treatment processes. For ex-
ample, they work with chemists in determining the correct
chemical treatment.

In order to succeed in this work, a person must have an
inquisitive mind and a good imagination and be able to
absorb and interpret scientific theories and data.

This work is performed in a laboratory. It is light physical
work which may require standing for long periods. Finger
- and manual dexterity as well as good motor coordination
are important to carry out the complex testing procedures
and work with laboratory equipment. Normal vision and
good color perception are required to identify characteristics
of the cultures by the use of microscopes and other equip-
ment.

Q7
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Job Requirements

A hachelor's degree with a major in mierobiology is usunlly
the required baekground Tor enteunee into this work, Some
conrse work in chomistry Is also required. In some posi-
tions, experience in laboratory work may also he requiced,

For w microblologist working in o public health ageney,
registration or eligibility Tor vegistration as a medical tech-
nologist by the American Society of Clinieal Pathologists
may be necepted In liew of college graduntion. Sometimes,
eaperienee as @ public health laboratory teehnician or com-
parable experience in n public health or medical laborntory
may he subspituted in part Tor deficiencies in the college
requirement, .

A person in this work must be able to apply basic prin-
ciples of iicrobiology and luboratory techniques in order
to solve problems related to water purification and waste-
water treatment. ‘

Opportunities

Microbiologists work in"witer “and wastewater treatment
plants, health departments, hospitals, medical laboratories,
and regulatory agencies. Others are engaged in research or
teaching activities at the college of university level or they
work in private industry. J‘

With experience, a microbiologist could become a su-
pervisor or head of a laboratory. Griduate degrees are usu-
‘ally required for applied research and teaching positions.

DOT code: Microbiologist - 041,061:058

_—
Photo-Inspection Technician,
Wastewater Collection

The photo-inspection technician operates a 35-mm camera
to conduct internal inspections of sewer lines in order to
determine the condition of the pipes and the need for re-
pairs. The technician, using a map, determines the location
of the section to be photographed and directs the sewer
maintenance workers in the setting up of the cable stand
over the manhole.

The technician photographs a TV monitor and a small
blackboard giving the location of the manhole, manhole
number, date, and type of weather for future reference. The
camera is attached to the cable and the maintenance workers

turn the cable stand handles so that the camera can move -

inside the pipe.- As the‘Cz‘:mera moves along, pictures are
taken at designated intervals until the camera reaches the
downstream manhole. . ‘

The technician is responsible for efficient and safe use
of the equipment and must train the other workers in proper
work methods toxfhsure that proper’ procedures and safety
precaiitions are followed. Usually the technician drives the

truek and hauls the erew and equipment to the site; there-
Tore, a driver's Heense Is necessary,

This work requires medinm physieal strength and in-
volves elimbing, stooping, und kneeling, and working with
the hands In order to set up and operate the equipment to
inspect the lines, Good hearing and vision are important,

The photo-inspection technielan direets the work ol other
members of the Inspection crew, usually consisting of o
maintenniaee worker and o laborer.

This work is performed outside and involves contaet with
water and sewage, and exposure to weather, noxious
simells, and gases, There is also some risk of bodily injury.

n

Job Requirements

The minimum requirement is usually completion ol cighth
grade, although graduation from high school or vocationnl
school is highly desirable.

The technician must have a knowledge of sewer inspee-
tion, maintenance, and repair; of the operation and serv-
icing of photo equipment; and of work hazards and salety
precautions.

In addition, 2 to 3 years experience in the inspection,
maintenance, and repair of sewerage systems are usually
required for a worker to be fully trained in this work. *

Opporttihities -

This job is typically found in communities where the sewer
system serves a population of 100,000 and has 500 miles
of sanitary main lines.

In many areas, this is an entry level position. From this,
position, an individual could transfer laterally 'to other .
maintenance work or, with additional experience, could
advance to maintenance supervisor.

DOT code: Photo-Inspection Technician, Wastewater Collection*

—
Sewage-Disposal Worker

For a wastewater treatment plant to operate efficiently, .the
equipment must be kept clean and well maintained. The
sewage-disposal worker cleans-the eq‘uipment in the plant
to facilitate the flow and treatment of Yhe wastewater. For
example, when wastewater enters the plant for treatment it
flows through a screen to remove large objects such as rags

~and sticks. The person in this job must elean the accumu-

lated debris from the screen using,a raKe or shovel.
The sewage-disposal worker cleans various filters,
screens, processing tanks, and>walkways using hoses,

- brushes, and chemical solutions. Pumps, grit chambers, and
- catch basins'must also be kept clear of precipitates such as

~

grit, sludge, trash. and muck.

.
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This warker ulso ibvicates ths equipment ineluding pipes
and valves ta kesp them warking smoothly, and apeny and
closos gates aevording to guge readings ar warning lights
an the oquipment, Sametimes the worker calloets samples
al wastownter and wastewater bypraduets far tosiing hy the
laboratory persunnel, :

The sewnge-dispasal warker warks autside most ol the
tme aroumnd the wastewater trenstiment arens and s alten

- expased ta unpleasint odars, The work requires helng close

ta machinery and water nd that can be hazardous, In some
plants, this worker also maintains the grounds and cuts
grass, telms shruby, and rakes leaves,

The most important requirement ol this wark s that o
person be willing to perform routine tasks and passess the
physleal stamini and capuoeity to do heavy work. Courdi-
nation and manual skills are also necessary to handle the
togls and maintain the equipment. ‘

Because many persons can gualily for work of this m-
ture, a good record ol dependability and industry are cs-
scinlly valuable. "

ompletion of eighth grade is usually reguired and some
smployers may preler some high school, No previous ex-
erience is required in.most cases, although expericnee in
janitorial work or related tasks might indicate to the em-
ployer an inclination toward this type of work.

These workers usually are trained by other wastewater-
treatment-plant personnel on the job. The duties can prob-
ably be learned in approximately | month or less. :

-

Working in this capacity gives the cmployer an opportunity
to obscrve your work performance and for you to demon-
strate Your dependability and industriousness.
After | or 2 years work experience in a treatment plant,
a sewage-disposal worker could perhaps become a waste-
water-treatment-plant attendant and be assigned to tend
some of the equipment-under supervision of an operator.
There should be a continued need for these workers both
to staff new treatment plants ‘and to fill vacancies created
by attrition in existing plants. - ' '

DOT code; Sewage-Disposal Worker 955.687-0I0
.-

- Rl

Sewer Maintenance Worker

To_maintain an efficient wastewater collection system,

LI . .
sewer lines must be inspected, cleaned, opened, and re- .

. paired. Other structures such as manholes must be checked,
patched, cleaned, their walls raised, and their covers re-
paired. Most citiés contract out the construction of new
sanitary and storm sewers. : 3 ’

90.

N

I larger communities, separte erews miy be ussigned
to eleaning and repuir work, Far example, eleaning erws
Keep the lines clear ol obstrmetions, handle emergenvy
vases, and [allaw w seheduled proventive maintenunee pro-
granm, The repair crews repie nnd canstruet small seetions
of sewer Jines, munholes, street inlots, wad cateh bsins, 1n
smaller c\-\@mmlllus. ane erew would probably perform
bath functions,

Maintennnee warkers peclarm o variety of duties, First,
all lines must be rantinely inspected and Kept elear ol ab-
structions, These warkers inspect manholes ta determine
the location af problems and elear the lines ol obstructions
such as raats, grease, sticks, and other deposits, They may
use o mirror ta reflect the sunlight inta the sewer ta cheek
an the candition ol the line, ar they may ndvanee n camera
through the line, using a cable, in arder to photograph the
condition of the pipe and determine il ropairs are needed,
They ulso elean and repair the eateh basing, manholes, cul-
verts, und storm drains, using hand and power tools.

Periodically, sanitury and storm sewer seetions st be
replaced with new sections. Maintenanee workers must
measure the distanee ol the exeavation site and mark the
outline of the arca to be trenched. They may use an air-
hammer, pick, and shovel to remove broken or damaged
pipe from the diteh and replace it with new pipe seetions.
The fittings must be tight and scaled properly before back-
filling the section.

higher level maintenance worker performs such’ tasks
“as-tlirecting lower level maintenance workdrs and laborers,
nuintaining various reccords of work completed, operating

- cleaning equipment, and' cnsuring that proper procedures

and safety precautions are followed.

‘These workers cither operate-or assist in the operation of
stwer cleaning equipment such as a power rodder, high. '
velocity water jet, sewer flusher, bucket machine, wayne -
ball, and vac-all. They may also clean and disinteet do- .
mestic basements that have been flooded as a result of sewer
stoppages. . L

This is very héavy work at the entry level. Debris ac-
cumulated in sewers must be removed and hauled away.
Workers cut trees, shrubs, and brush, using a chain saw or
an ax. They use a varicty of hand and gpower tools in per-

» forming these duties. Sometimes they climb into manholes

to determine the conditionyf the line. Maintenance workers '
.must be in very good:physical condition and able to climb,
stoop, kneel, crouch, and crawl in order tq reach work
arcas. They work with their hands most of the time and
must have good vision and hearing? s

This' work is .performed outside and involves exposure”
to weather, water, noise, noxious smells, gases, and the
risk of bodily injury. .

To perform this wark, 3 person must be able to apply
commion sensc in order to carty out detailed but uninvolved
written or oral ingtructions. ‘It is important to. possess at
least average aptitude-in working:with your hands.

H o .
i

~
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Joh Requirements

The minimum: edwentional requirement is usually eighth
gonde for enry into this work. However, high school op
voestional sehool i desirable,

Approximautely 6 months on-the-job tralning is needed (o
feaen this work, A maintennnee worker aist have a basle
knowledge of the wses of sewer construetion and madnte-
nanee ools: and equipment wind the Tuzards and satety pre-
cuttions associend with this work, A driver's license is
usually required, '

|

Opportunities ¢

This position may be filled through promotion of a laborer
or applicants from the general publie, With experience, o
person could wdvance to higher level maintenance work
such as a lead worker and have limited supervisory respon-
sibilities. An experienced maintenange worker could bhe-
come o lnulnlcnunu Lqulplmut operator or construction
cquipment operator,’

The Federal Water Pollution Cnntml Act Amendments
of 1972, as amended by the Clean Water Act ol 1977,
imposed stringent requirements lor rellable wastewater col-
leetion operation and maintenance, Therc should'be contin-

ucd necd for these jobs. - A
ST K 869.664-014

869.664-014
869.664-014

DOT code: Pipe Layer
Pipe-Line Worker
Sewer Maintenance Worker

Superintendent,
Wastewater-Treatment-Plant

The superintendent is responsible for the adwinistristion,
operation, und maintenanes of the entire wastewiler treat-
ment plunt, The superiptendent has diveet authority over all
plant funetions und personnel, "This inelwdes anmlyzing and
evaluiting both operntion and mpintennaee work, initinting
or recommending new or improved practices and prove-
dures; and recommending plant improvements, sueh is new
equipment or vonstiuction,

The superintendent also prepares o feviews and approves
aperation reports and budget requests; prepares speeificn
tions Tor major equipment and material purchases; sl iy
responsible Tor budgeted fupds,

Success In this work demands the ability to maintain
harmonious working relationships and to communicate ¢l
fectively with plant employees, government officials, and
the general public, The superintendent should be someone
whao can apply principles of logic to define problems, col-
leet and analyze data, and draw conclusions, This requires
interpreting o wide variety ol technical instructions in
books, manuals, diagrams, and mathematical form,

Except for regular plant inspection trips, this work is
sedentary and is largely performed inside. The superin-
tendent is occasionally exposed to weather, fumes, odors,

dust, and risk of budily injury when inspecting the plant,

.

Job Requirements

Most employers prefer that the superintendent have a col
lege degree in sanitary, civil, chemical, or mechanical en-
gineering. The minimum formal education is a high school
diploma or equivalent, plus 5 to 7 years practical experience
in treatment plant optrutions, depending upon the size and.
complexity of the plant, The minimum educatipn would be
characteristic of smaller, conventional wastewater plants.

Superintendents must have completed the operator train-
ing course or equivalent experience. Certification and at -
least | year of supervisory experience,are required.

The superintendent must have a good knowledge of the
proc‘esses and equipment involved in wastewater treatment,
including basic hydraulics, structural analysis, and chemi-
cal, bacteriological, and biological processes; managerial,
administrative, and accounting prnctices and procedures;

~ and industrial wastes and their effects on the treatment pro-

cesses and equipment.

Opportunities

This position is usually filled by promotion within the plant =~
<by the assistant superintendent, operations supervisor, or

chief chemist, dependirig upon plant size and complexity.
With experience, a superintendent could accept a similar
posmon in a larger or more complex plant A llmlted num-

L3 B »
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ber of openings should occur as a result of nofmal attrition,
Only the best trained and most qualified persons, however,
would be considered for this position. _

DOT code: Superintendent, Sewage-Treatment 188.167-098

&

Supervisory Wastewater-
Treatment-Plant Operator

Sewage plant supervisor

The supervisor of a wastewater treatment plant is respon-

sible for the safe and efficient operation oi the plant. This
person directs the activities of workers who operate and
maintain power generating, grit removal, pump and blower,
and sludge processing equipment. The supervisor also di-
rects the sample collection and testing of the wastewater in
order to evaluate the effectiveness of the treatment pro-
cesses. The supervisor then makes adjustments in the plant
processes based upon laboratory analyses and insures that
“treatment processes meet the required standards.

Another supervisory responsibility is to inspect plant'

equipment such as pumps, sedimentation and aeration
tanks, filters, comminutors, and blowers to detect mal-
functlons and insure- that proper preventive maintenance is

bemg performed. Repairs are discussed with the engineer-

ing staff and then the supervisor directs the workers in the
repair and maintenance of the equipment. Outside engineers
and mechanics may be brought in to direct ma_lor equipment
changes and overhauls. S T

Waste water treatment plants mcludc a wide vanety of spe-
cialized mechanical and electrical equipment plus buildings,

* structures, and grounds. Other maintenance responsibilities

mclude supervising installations and tesung of new or rebuilt
equnpment and determining the necessity for and establlshmg
"long-range maintenancé programs.’ Other supervisory duties
include preparing work schedules and budgets, training em-
ployees, and maintaining records and reports.
To be successful in this work the individual must be good
at planning and directing the activities of dther workers and
be able to communicate effectively with them concerning

very technical work. In maintenance work, the supervisor

needs above average aptitudes in motor coordination; finger
and manual dexterity, and eye-hand-foot coordindtion in
order to demonstrate and instruct workers in maintenance.

This work requires_solving-practical problems and inter-
-preting ‘an extensive variety of technical instructions in
books, manuals, and mathematical or diagrammatic form.
Basic arithmetic, algebra, and geometry are also important.

This is light work, requiring walking and standing. An
individual in this work, however, should be in good phys-
ical condition ‘because duties may require climbing, stoop-

ing, kneeling, crouching, and crawling to reach equipmment
and to work along with subordinates on diificult aspects of
the job. Most work is performed inside. There is risk of
bodily injury in working around machinery and also ex-
posure to unpleasant odors and fumes.

Job Requirements

A high school diploma or equivalent is required and col-
lege-level courses in engineering and chemistry are highly
desirable. Some grade school training is especially valuable
in supervising maintenance work.

In order to qualify as a supervisor, an individual must
have completed the operator training course (See Waste-
water-Treatment-Plant Operator) or have some equivalent
combination of experience and training. Certification is re-
quired to supervise operation of a plant.

Two to 4 years of experience in plant operations are
usually required for supervision of operation activities, de-
pending upon the education of the individual and the size
and complexity of thg plant. The supervisor must have a
thorough knowledge}of all aspects of the work supervised
and be able to demonstrate technical ‘‘know how."’

Opportunities

Today, the average wastewater plant is not highly auto-
mated. However, automation will be more prevalent in the
future, possibly reducing the manpower required to operate
treatment facilities but, conversely, requiring more tech-
nical maintenance manpower. Maintenance requirements
depend principally upon the amount and kind of mechanical
equipment installed. -
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Typically, plants treating less than 100 mgd (million gal-
lons per day) have one supervisor who is responsible for
both" operations and maintenance; in larger plants, these

- functions and responsibilities may be divided between two

supervisors.

In the war against pollution, the wastewater treatment
plant is our best weapon. This means we will continue to
need well-run, well-kept treatment plants to clean our water
and that they must be well operated and maintained. Prob-
lems of inadequate operation and maintenance must be
solved with well-trained personnel. A limited number of
supervisory positions are available for the most qualified.

DOT code: Supervisory Wastewater-Treatment- Plant

955.130-010
Operator

Treatment-Plant Mechanic

Filtration-plant mechanic

/Wator-treatment-plant mechanic

Q
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Most of us would not think of buying a new car and then
driving it without periodic tuneups,.oil changes, and lubri:
cations by trained mechanics. All of us have a large in-
vestment in our local treatment plants; to protect that in-
vestment we need trained mechanics.

Treatment-plant mechanics maintain and repair the ma-
chines and equipment used to process and distribute water
for human consumption and industrial use. Other treatment-
plant mechanics wdrk in wastewater treatment plants where.
used water is cleaned before it is returned to our streams
and rivers.

Treatment- -plant mechanics work in both water and
wast.ewater treatment plants. They dismantle, or partially
dismantle, equipment and machinery such as eleetric mo-
tors, turbines, pumps, hydraulic valves, chlorinators, lim-

" ers, meters, gages, conveyors, and blowers to gain access,

remove faulty parts, and make repairs.

Treatment-plant mechanics inspect the machines and
equipment periodically, and perform preventive mainte-
nance work, such as lubncatmg moving parts and replacing .
worn parts to prevent breakdown.

In some plants, these mechanics supervnse lower grade
mechanics, helpers, or laborers in maintenance work and
repairs. They may also be required to operate the plant
equipment at times.

Persons in this work must be able to’ visualize the parts
and relationships of machmery and equipment from blue-
prints, diagrams, and manuals. They must have above av-
erage“ aptitudes in eye-hand coordination and manual and
ﬁnger dexterity to work with hand and power tools such as

" wvrenches, screwinvers and hoists. An interest in mechan-

ical and craftwork is another indication of success.

)
» *
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Treatment-plant mechanics work both inside and outside,
sometimes in inclement weather. They frequently must
work alone with little contact with other workers. They
must work around water where conditions are humid and
even hazardous. In wastewater plants mechanics are ex-
posed to unpleasant odors and fumes.

These mechanics must be strong enough to carry tools,
parts, and equipment and to perform tasks requiring me-
dium physical strength. Their duties can require consider-
able climbing, balancing, stooping, kneeling, and crouch-
ing, sometimes in awkward positions, in order to reach

machinery and equipment.

Job Requirements

Many employers prefer-highrschool or trade school grad-
uates. Courses in mathematics, drafting, and industrial arts
are a good background for this work.

Some trainees learn their skills on the job, under an ex-
perienced mechanic. Others attend vocational or technical
schools or even take courses at agorrespondence school.
in any case, vocational training usually takes at least | or
probably 2 years of specialized training.

Employers sometimes prefer to hire persons with 1 year
or more of experience in some phase of mechanical repair.

Apprenticeship programs are available in some areas.
Under such a program, the employee receives formal -in-
struction along with on-the-job training.

Opporfunities

Employment in maintenance and repair work is expected
to increase faster than other occupations in the economy.
This work is usually steady and not subject to economic
downturns.

With experience, a mechanic could become a supervisor.
Having additional education and experience and certifica-
tion in plant operations, a treatment-plant mechanic could
become an assistant superintendent or superintenderit of a
water treatment plant or a wastewater treatment plant.

Some mechanics are self-employed and:provide main-
tenance services to private and other small treatment plants.

DOT code: Treatment-Plant Mecha;lic . 630.281-038

TV Technician, Wastewater
Collectlon

_Knowledgé of the condition of a sewer sysiem is essential
in carrying out an-effective maintenance and repair pro-
gram. This is accomplished by many means; but onc of the

.most modern and effecuve is a television inspection and

repair program.
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In this program, a closed circuit television system i$ used
for remote visual inspection of sewer lines. A TV camera
is drawn through the line and a TV monitor shows the
condition of the sewer. Even greater efficiency is accom-
plishéd when TV surveillance is used in conjunction with
a telegrout system for the internal sealing of leaking sewer
lines. The sewer sealing equipment is used with a television
camera for remote internal repair of leaking sewer lines.
The equipment is pulled through the pipe, its packer is
inflated, and a chemical group compound is pumped over
the suspected leak to seal the line.

~ The TV technician operates the mobile closed cigcuit
television and chemical sealing units to conduct the internal
inspection of sewer lines and to seal defective lines for the
prevention of water infiltration.

" The TV technician prepares inspection reports and re-
cords all pertinent data including the exact location of the
/defect When serious or unusual irregularities are located,
7 the technician photographs the television screen plcture us-
ing a special camera.

‘In this work, a person must read and interpret maps, blue-
prints, schematics, and plans to locate defects and make re-
pairs. The technician uses handtools to service, adjust, and
make minor repairs to equipment and attachments.

Good communication skills and the ability to lead a small
work crew and make on-site decisions concerning repairs
are other requirements of this work. A valid driver’s license
is necessary to drive the specially equipped truck.

This is light physical work involving climbing, stooping,
kneeling, and crouching. Work is with the hands much of the
time so that manual and finger dexterity are important.

. This is outside work and involves wet conditions and
exposure to weather, noxious smells, and gases.

Job Requirements

A trainee could begin as a TV technician performing lower
level tasks under the direction of an experienced TV tech-
nician. For these lower level duties, an eighth grade edu-
cation is usually sufficient, although completion of tenth
grade or vocational school is highly desirable. With this
background, an additiohal on-the-job- training of approxi-
mately 6 months would be necessary to learn to assist an
experienced technician. Some of these duties would include

measuring and mixing the compounds, setting up audio-

communication equipment, and performing other tasks.
To be a TV 'technician in charge of an inspection and
repair team would require: graduation from high school or
vocational school. In addition, a minimum of 4 years ex-
perience in the field of sewer maintenance, mcludmg 1 year
“in an electronic-related field is needed.
This work requires a knowledge of sewer inspection,
“maintenance, and repair; a knowledge of the operation and
maintenance of a cldsed circuit TV system and a chemical
. sealing unit; and a khowledge of work hazards and appli-
cable safety precautions. ’

c -
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, Opportunities

This-can be an entry level position or is sometimes filled
by promotion of a laborer working in the wastewater col-
lection system. From TV technician an individual could
advance to supervisory work.

Improvements in techniques of internal pipe inspection
should continue. In the future, the TV camera will be cou-
pled with cleaning tools so that the operators can see what
rieeds to be done.

This pogition is usually found where wastewater collection
systems serve populations of over 150,000. Typically, a TV
grout team consists of two TV technicians (the team leader
and an assistant) and two sewer maintenance workers.

DOT code: TV Technician, Collection System*

LN

;Wastewatér-Treatment-Plan‘t
Attendant

Sewage-plant attendant

Wastewater-treatment-plant attendants tend pumps, con-
veyors, blowers, chlorinators, filters, and other equipment
used to decontaminate wastewater by settling, aeration, and
sludge digestion.

Attendants perform a vancty of tasks. For example, they
remove obstructions and coarse material from the bar screen
as the influent ‘enters the plant. They adjust pif)e valves to
regulate the flow velocity through settling tanks to separate
sludge by sedimentation. They turn on air and steam valves
to aerate the effluent and to control the temperature in
sludge digestion. In larger plants, the attendant may be
assigned to one station or processing unit within the plant
such as the grit station, activated sludge, pump-and- blower,
sludge-control, or sludge filtration processing units. The

: job is sometimes referred to as the processing unit.

Wastewater treatment equipment is an expensive invest-
ment and it is important that the attendant keep a close eye
on femperature gages to determine if lubrication is needed.
They must be able to read charts, flowmeters, and gages
to detect equipment malfunctions and notify the operator
in charge. Under close supervision, attendants also. collect
samples for laboratory analysis and perform routine tests,

complete process reports, and make minor repairs on equip- -

ment.

In many plants, attendants are also responsibl\e for a va-
riety of cleaning and custodial duties. They do routine
cleaning and maintenance work both inside and outside the
plant. Using hoses, brushes, chemicals, and detergents,
they scrub processing tanks, walkways, and other equip-

43



ERIC

Aruitoxt provided by Eic:

- Water and Wastewater

29

-

ment. They may even cut grass, rake leaves, or shove!
snow, especially in plants with a small staff.

The attendant must have good common sense and the
ability to carry out both written and oral instructions, main-
tain routine records, and read charts, flowmeters, and
gages. Recordkeeping involves some counting and record-
ing of data. Motor coordination along with manual and
“finger dexterity should be at least average to perform these
duties. The work is~often repetitious and routine and the
-wdrker usually has little contact with other people.

Medium physical strength is required. Duties also ne-

cessitate climbing, balancing, stooping, kneeling, crouch-
ing, or crawling to reach work areas.
- Much of the time the attendant works outside with no
protection from the weather. Working close to water and
machinery is hazardous. The worker is also exposed to
unpleasant fumes and_odors.

r o

Job Requirements

Employers,usually prefer that attendants have completed 2
years of high school and demonstrated some interest and
ability in mechanical work. In most plants, the workers are
trained on the job under an experienced operator. The train-
ing time ranges from 3 to 6 months, depending upon the
size of the plant, the treatment processes involved, and the
ability of the individual.

Opportunities o

To advance to the pos'ition of operator, the attendant would
be expected to complete high school or the equivalent. In
addition, an individual would need at least 2 years expe-
rience in the operation and maintenance of plant equipment
or some equivalent combination of training and experience,
and be able to meet c_en_ifica;iOn requirements.

. (PR .

The construction of additional treatment plants and im-
provement of existing plants should mean a continued need
for attendants. This work is usually steady and not as sub-
ject to downturns in the economy as jobs in manufacturing
and other fields.

DOT code: Wastewater-Treatment-Plant Attendant 955.585-010

—
Wastewater-Treatment-Plant
Operator

Disposal-plant operator

- Utilities operator

Sewage-plant operator

e - -
. Wastewater-treagtment-plant operators are responsible for

the operation of equipment that cleans water before it is
released into the streams or reused. It is no push-button
job. The health and safety of the community depends upon
the careful performance of the operator’s duties; errors
could have grave consequences, such as damaging expen-
sive equipment or, even more serious, endangering the en-
vironmental health of the community.

Operators control and-operate the pumps, pipes, and
valves that connect the collection system to the treatment .
plant. They monitor control panels and adjust valves and
gates manually or by remote control to regulate the flow of
wastewater and waste solids through the plant. When the
power flow or water flow change, operators assess the sit-
uation, find out what the causes are, and take appropriate
steps to remedy the problem. They start and stop pumps,
engines, and generators to control the flow of chemicals,
wastewater, and solids through the various unit processes.

In some plants, operators operate and maintain power
generating equipment to provide heat and electricity for the
plant. Some treatment plants also have incinerator equip-
ment and a variety of automotive equipment.

Wastewater treatment plants are expensive mvestment%‘

. involving millions of dollars. Operators inspect motors,

bearings, and gear boxes for overheating and proper.lubri-
cation, check the temperatures on digester Heaters, and per-
form routine preventive maintenance on equipment. They.

..regularly inspect the plant and equnpment for malfunctions
-and needed repairs.

In larger plants, the staff might mclude chemists, labo-
ratory technicians, maintenance mechanics, attendants, la-

‘borers, and office personnel. In these plants, an operator

may be assigned to one unit process Or one station and be
known as an activated-sludge operator, grit-removal oper-
ator, pump-and-blower operator, sludge- control operator,

- or sludge-filtration operator.

In smaller plants, operators may be responsnble for main-
tenance, buildings, grounds, routine laboratory tests, cus-

LIS
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todial work, handling complaints, and a variety of paper
work-—the complete operation of the plant.

Operators usually work shifts and could be called to work
overtime during an emergency. At times they are exposed
to inclement weather, fumes, odors, dust, and toxic con-
ditions. Operators must use safety equipment in their work.

Persons interested in this work should have medium
strength and be able to climb, balance, stoop, kneel, and
crouch in order to work around plant machinery and equip-
ment. Average motor coordination, finger dexterity, and
manual dexterity are also important in using a variety -of
gages, wrenches, handtools, and special tools. Good com-
munication skills are needed to-maintain records and re-
ports, interpret technical manuals, blueprints, and specifi-
cations, and to deal effectively: wnth the public, supervnsors,
and coworkers.

_Job Requirements

"Persons interested in this field usually enter through on-the-

job training programs, vocational or technical school pro-
grams, Or a junior college cumculum in environmental
technology.

Most employers requnre that- tramees possess a high
school diploma or equivalent. Employers also prefer that
trainees have up to 2 years.experience in the operation and

-maintenance of mechanical equipment and machinery or

some combination of training and experience. Some posi-
tions, especially in larger communities, are also covered by

)

The increases in investments in wastewater treatment fa-
cilities and advanced treatment developments have sharply
raised requirements for skilled operators. In order to satisfy
the up-grading necessary for license renewal, operators
must sometimes complete special short courses.

In most States, operators are required to pass a written
examination to certify that they are qualified to operate a
plant. The trend is to demand certification of all career
personnel whose actions or decisions can affect the quality
of finished water or plant effluent. At present, however,
certification is mandatory only’for the operators in charge

-of a shift or plant operations; other operators are encouraged

to obtain certification. ]

The programs typically have four different classes.of cer-
tification for -different sizes and types of treatment plants.
For example, a Class I Operator capable of operating a
small plant might be required to be a high school graduate,
pass a written test, and complete 1 year of employment. A
Class IV Operator might need 2 years or more of college
in wastewater treatment and science or erigineering tech-
nology, have 5 years experience in a large plant, pass a
written test, and have a good knowledge of the entire field.

civil service regulations and applican(s may be required to

pass written examinations to be eligible for employment.

‘A solid foundation in mathematics is especially valuable.

In some areas, apprenuceshlp programs are available.
Under such programs the individual receives formal class-
room instruction in subjects such as mathematics, physics,
chemistry, and communications. Classwork.is combined
with an increasing amount of on-the-job training under an
experienced operator. Up to 3 years may be necessary to
become a skilled operator. The training covers all phases
of wastewater treatment operations.

- Vocational or technical schools provide intensive training
in wastewater treatment. Many of these schools give up to
50 -weeks of training in water and wastewater treatment
operations. At the completion of the course, graduates are
eligible for a journeyman license.

Scores of junior or community colleges offer a 2-year
career curriculum in environmental technology, leading to

-an associate degree in applied science. A‘water and waste-

water treatment option’ typically includes courses in hu-
manities, social sciences, mathematics, science, general
drafting, environmental technology, report writing, applied
aquatic biology, plane surveying, hydraulics and pneumat-

-ics, water supply purification, wastewater treatment, sani-

tary chemistry, and other related subjects. This 2-year cur-
riculum can also serve as a basic transfer program o a
baccalaureate degree in environmental science.

o

Opportunltles

Most wastewater treatment plants are located where the
people are—in the cities. Operators work for city and State-
treatment plants or for State environmental health agencies.
One out of five operators work in private industry and one
out of 20 in Federal installations.

Under the construction grant program, more and larger
treatment plants are being constructed. Under the ‘Water
Pollution Control Act of 1972, as amended by the Clean
Water Act of 1977, municipalities must provide secondary .

4
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treatment for their p(ants; this should mean jobs for oper-
ators. It is expected that there will be a continued need for
trained operators to fill posmons and replace workers st
by turnover.

An operator could advance to senior operator or shift

supervisor and be responsible for all processes during a

given shift and supervise several journeymen and trainees.
To advance to operations supervisor, the individual would
probably need at least 6 years of progressively responsible
experience in both the maintenance and the operation of a
sewage treatment plant. '

DOT code: Wastewater-Treatment-Plant Operator " 955.362-010

13

Water-and-Sewer Systems
Supervisor

Water-maintenance supervisor
Water-service supervisor
Water supervisor

Water-and-sewer systems supervisors plan and coordinate
the activities of workers engaged in installing, maintaining,
repairing, and sg.rvncmg water distribution and sewage fa-
cilities. This work includes excavatmg and backfilling
trenches and culverts, installing, repairing, and replacing
water and sewer mains, joining and calking pipelines, re-
pairing valves and hydrants, drilling and installing taps in
mains, and performing related street repairs.

The distribution of water and the collection of wastewater
require. a giant underground network of mains and pipes.
These must be continuously maintained and extended as the
population expands. It is necessary to maintain detailed
records and refer to land plots, maps, and other diagrams
in order to locate mams valves, hydrants connectlons and
other information.

These supervisors requisition materials and equipment
such as pipes, special fittings and unions, cranes, drag
lines, air compressors, and welders. They inspect work both
cets.

A supervisor must be able to plan and organize work
projects and maintain good working relationships with em-
ployees. Leadership qualities are most important in direct-
ing the work of others. The supervnsor must be expurienced
and skilled in the work he/she is supervising and have a
thorough knowlcdge of safcty practices and procedures con-
nected with the work. E <

This work requnres medium physical strength because the
supervisor occasionally assists in the work. Gocd speech
and hearing are needed to direct the workers. Good vision
is also important in inspecting the work and observing the

- . performance of workers. The work is usually outside’

¢
’ ‘ﬂt:b
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Job Requirements

[ . . =

This position is most often filled¢ through promotion. Al-

though a high school education is preferred, less than that”

may be accepted by some employers. Completion of trade
or vocational courses in miechanical skills, mathematics, or
shop would be especially valuable. In many places, how-
ever, these skills can be learned on the job; 2 .tc 4 years

experience in lower level maintenance and repair work ls

rcqunred

Opportunitles

Jobs in maintenance and repair of water and sewer lines
should continue to increase with the.growing population
and new construction. Supervisory positions are limited and
there is keen ~ompetition among qualified applicants.

With additionai experience and education, a supzrvisor

" could take a position in a larger municipality or district or,

within the same district, he could bucome superintendent.

DOT code: Water-and-Sewer-Systems Supervisor " 862.137-018

‘ .

Irrigation Occupaticns

Water is distributed to agricultural lands through irrigation
systems. In some areas,.reservoirs provide water for irri-
gating lands and crops. A water control supervisor is usu-
ally responsible for the allocation, regulation, and delivery
of government contrelled water.

There are a number of key jobs related to the delivery
of water to agricultural lands. Basin operators tend and
maintain desilting basins that remove silt from the river
water before it enters the irrigation sysiem. Watershed ten-
ders control the cquipment to regulate the water flow
through the aqueducts and floodgates, allowing the water
to fiow by gravity to the areas below. Ditch riders regulate
the waterflow into the canals and individual supply ditches
for irrigation of the land. -

Basin Operator

When river water enters an irrigation system, before it can
be. distributed to water users it must have the silt and sand
removed. To -do this, basin operafors tend and maintain
desi'ting basins.

These workers read dials and gages to detcrmme if the
equipment is operating properly, inspect sluice hoppers of
clarifiers to detect clogged valves. and flush the valves to
clean them. They are responsible for inspecting and re-
pairing ventilating blowers, pumps, and corrosion system.

o
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Other duties include-maintaining simple records of equip-

- ment and repairs made, removing trash from the slots of
~"the influgnt channels, and washing sand and silt from the

ends of the channels, using a high-pressure hose. Workers

patrol the dam area and compound to guard against fire,

trespassing, or property damage. »

Persons in this occupation must be able to adapt to rou-
tine and repetitive woyk and like working with machinery
and equipment. Medium physical strength is required and
the ability to climb,-stoop, kneel, crouch, or even crawl in
order to mdintain and clean the machinery and equnpment
Manual and.finger dexterity are needed to handle rakes,
hoses, and handtools.

This work is performed 0utsnde around water “here con-
ditions are wet, humid, and hazardous.

Job Requirements :

Most employers prefer someone with a high school diploma
although less than that is probably sufficient for entry into
this work. Machme shop courses in high school would be
valuable traifiing. E ployers often prefer applicants who
t experience in machine work.

ing within 3 to 6 months. . .

Opportunities -

Irrigation of agricultural land is crucial in many parts of the

country, particularly in the West. There should continue to

be a limited nuniber of jobs available for many years.
Experience gained in this job would be.valuable in other

types of work, including maintenance and operations.

DOT code: Basin Operator 954.385-010

Aruitoxt provided by Eic:

Ditch Rider.

*Canal tender

Ditch tender

" Water tender

Zanjero .. .

>

In all civilizations dams for flood control and canals for
irrigation preceded other water distribution systems within
towns and cities. Today irrigation systems insure an ade-
quate, reliable water supply to farmlands.in many parts of
the country.

Ditch riders control irrigation systems to convey water
to farms in assigned areas, according to rights, or as in-
structed by the water control supervisor or other officials,
for irrigating fields and crops.

Ditch riders contact water users to determine the quantity
of water needed and the time and duration of delivéry. They
operate the gages, checks, turnouts, and wasteways to reg-
ulate waterflow into canals and -individual supply ditches.

Maintaining accurate records is an important part of this
work. For example, ditch riders compute and requisition
the quantity of water requested. They measure or estimate’
the diversions of water from the canals to the water users
and calculate and record the quantities of water used.

Other duties include patrolling the area by foot, horse-
back, or motor vehicle to detect leaks, breaks, weak areas,
or obstructions or damage to the system; removing debris
and making emergency repairs to banks, structures, gagés,

_and canal roads; filling holes and exterminating rodents. -

After the irrigation season has passed, ditch riders spend
most of their time cleaning ditches, raising ditch banks,
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repairing concrete and wooden structures, erecting fences
and gates, and other maintenance work. Some ditch riders
supervise cleaning or maintenance crews.

This work requires medium physical strength. Stoopmg,
kneeling, and crouching are often necessary to perform
maintenance and repair work on the irrigation system. Good
manual skills and coordination are also important to operate
and maintain the equipment. This work, performed outside
and around water, can be hazardous.

Pl

Job Requirements

Employers probably prefer persons having an eighth grade
education although less than that may be acceptable. These
workers must be able to apply common sense in carrying
out instructions. Basic mathematics is needed in order to
compute the quantities of water used and maintain records.
- Usually, no previous training is required and a -new
worker can probably learn thls job with 3 to 6 months of
on-the-job training.

Opportunities

These jobs are ‘located in agricultural areas, especially in
the West and Southwest. Irrigation systems are more fea-
sible in regions with a long or year-round growing season.

There will probably be a limited number of openings for
ditch riders as workers retire or transfer.

DOT code: Ditch Rider 954.362-010

Water Control Supervisor

The basic duty of the water control su;iervi'sor is to distrib-
ute water to farmlands and crops. As a supervisor, this
person directs and coordinates the activities of workers en-
gaged in the allocation, regulation, and delivery of govern-
ment controlled water and in the repair and maintenance of

.. the facilities in an irrigation district.

Another important part of this job is to review the water

' rights agreements, irrigation contracts, and departmental

policies and regulations to.determine an equitable distri-
bution of the water. The supervisor also schedules the time
and amount of water to be distributed to the users.

"The water control supervisor inspects the channels, si-.

phons, tunnels, weirs, roads, bridges, bunldmgs and equjp-
ment for repair and maintenance. : . -

- Maintaining customer relations is another important part
of this job. The supervisor confers with water users and
investigates and resolves complaints and public relations
problems. The supervisor must notify water users of

* change in policies and procedures.

A person in this job must be able to plan and organize
'work assignments and to interpret and apply a variety of

. .:
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procedures and regulations. Clerical skills are also needed
to maintain water control records.

Other important traits include the ability to ‘motivate and
direct other workers and to communicate effectively as well
as a willingness to assume responsibility.

Job Requirememcs

The water control supervisor is.usually someone who is
thoroughly experienced in all phases of the work supervised:
and who has demonstrated the ability to plan and organize
the work and maintain harmony in the working relation-
ships.

In most cases, high school graduation is the minimum
educational requirement. Some technical or vocational
training is especially valuable.

Opportunities

There should be a limited number of openings as a result
of attrition. These positions are usually filled through pro-
motion of an expericaced worker within the same facility.

DOT code: Water Control Supervisor 184.167-270

Watershead Tender

A reservoir is an artificial lake where/water is collected and
Kept until it is needed. Reservoirs may serve agriculture
and provide city water supplies as well. They work like
this: Water is released during periods of demand. Then,
when the demand diminishes, valves at the reservoir open
s0 that the reservoir can refill with water. .
The watershed tender controls the equipment to regulate
. the waterflow through the aqueducts and floodgates, allow-
ing the water to flow by gravity to the areas below. The
tender reads gages and meters to control the specified wa-
terflow, water levels, and water pressure in the reservoir.
This worker might also tend heating apparatus to prevent
the freezing of valves and gates or add chemicals to. the
water to retard organic growth such as algae In most cases,
the - watershed tender must also patrol the area around the
reservoir to detect property damage snd trespassing.. _
A person in this work must maintain records concemmg
such information as water levels, “turbidity, temperature,

and flow rate. One of the most important requirements is" -

the ability to exercise good judgment and deal with practical
problems such as an equipment malfunction or other-emer-
gency and to decide on the best way to handle it. '
Good manual skills and coordination are needed to.work -
with handtools in operating and maintaining the equipment.
Good vision is also important to take accurate readings of
the controls and dials and to inspect the reservoir. This ’,
" work requires medium physical strength. . It also. requires-

; . o . . .
A B . ; ) - -
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working outside and around water where the conditions are
wet and humid.

Job Requirements

Most employers prefer persons with a high school educa-
tion; machine shop courses would be especially valuable.
Employers are somewhat flexible, however, and-may con-
sider experience as good background for this work.

Experience as a helper or a lower level worker can be
valuable in demonstrating your skills and a willingness to
accept responsibility. ’

These duties are most frequently learned through on-the-
job training and technical instruction under an experienced
worker or supervisor. '

: Opportunities

With experience, a watershed tender could perhaps advance
to foreman or other supervisory position.

‘A limited number of openings in this work should occur
a$ a result of attrition.

* DOT code: Watershed Tender 954.382-018

Research, Development,
and Design Occupations

Extensive research and blahning go into solving water pol-
lution problems, Water pollution analysts combine cngi-

"neering and scientific talent to deal with them. chhmcmnS‘
aid in data collection by collecting water and wastewater

samples, conducting field tests, checking computcnzed data
reports, and many other tasks.
- Hydrologicengineers, sanltaryengince[s,industrial-w:nter-
treatment engineers, as well as civil, chemical, and me-
chgnical engineers also work on water resource and water

pollution problems. Drafters assist’in preparing the draw-

ings and specifications for piping systems based upon the
designs of the engineers.

'Othgr projects require the work of aquatic biologists,
oceanographers, hydrologists, and other professionals. Spe-
cialized technician positions include estuarine resource
technicians and hydrographers or hydrologic aides.

le

Aquatic Blologist

Aquailc ‘ooologlst

Aquatic blologlsts study plants and animals living in water
and the environmental conditions affecting them. They ex-
-amine various types of water life, such as plankton worms,
clams, mussels, and snails. Today some of these profcs-

ERIC
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sionals specialize in investigations concerned with water
pollution and water quality management studies. They de- -
termine, in advance of natural resource development, the
probable ecological effects of proposed activitics on sur-
rounding human, plant, and animal populations. They ad-
vise management on which ecological factors can be ma-
nipulated safely to enhance resource use for the public
benefit and protect long-term values to society.

Some aquatic biologists conduct field surveys and inves-
tigations to obtain water quality data such as salinity, tem-
perature, acidity, light, oxygen content, and other infor-
mation to determine their relation to aquatic life. For
example, they sample bottom deposits of rivers, lakes,
streams, and marine waters to collect data. Under varying
climatic conditions this work can be arduous. Some aquatic
biologists wear diving equipment to collect data.

Aquatic bologists spend much of their time in the labo-
ratory. Here they perform biologic tests and analyses of
water samples to identify pollutants or nuisance conditions.
They must be familiar with research techniques and com-
plex laboratory equipment.

These biologists are expected to advnse management on
environmental questions and make recommendations con-
cerning proposed water pollution control activities. For ex-
ample, they advise engineers on the biological aspects.of
wastewater treatment plants. They assist in the review of
applications for the use of herbicides and related chemicals.
They evaluate the biological effect of point and nonpoint
discharges in water. They review grant proposals for dem-
onstration projects with potential impact on water quality.
They attend planning sessions at local, State, and Federal
Government levels. They sometimes testify as expert eco-
logic witnesses for Jegal actions. .

As specialists in environmental studies, aquatic biologists
may direct other personnel, such as technicians and field -
personnel, in research projects. With experience, they may
work as project leaders, program directors, or supervnsors

To be successful in this occupation, a person must wnte
clear, complete, and technically accurate.reports and must
speak effectively. Other important traits are intellectual cur-
iosity, persistence, thoroughness, and attention to-detail.

-Aquatic biologists work inside, usually in laboratories,
and outside when conducting surveys and investigations.
There may be considerable standing involved in laboratory
work. Good eyesight, especially color perception,” manual
and finger dexterity, and eye-hand coordination are also
important to perform ‘laboratory tests. - .

- Job Requirements '

A bachelor’s degree with'spccializutibn in biology or a
physical science is usually adequate for entry into this work.
An advanced degree is helpful in most cases for advance-
ment and many aquatic biologists have graduate degrees.
For many positions above the entry level, experience can
be sub{itigted for education. Preference, however, is usu-

3
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ally given to candidates possessing qualifications ‘over the
minimun: requirements. For example, experience that in-
cludes publishing research studies and other documentation
is also considered in evaluating qualifications.

Students should have a good foundation in a biological
science, They must also have a basic knowledge of the
pﬁnciplgs of land and water resource research, planning,
management, and use; principles of environmental ecology;
limnology and oceanographic investigator methods; statis-
tical methods; the effects of waste materials and natural
substances on water quality and biota; and other related
subjects.

Opportunities

Research and development, especially in long-range plan-
ning, should receive continued emphasis. As pollution con-
trol requirements and deadlines become more stringent,

greater emphasis will probably be given to the study of the
-effects. of pollution on water life.

An aquatic biologist could begin as a.trainee and perform

routine laboratory assignments and biological surveys and:

investigations. With experience, the ‘individual could .ad-
vance to more complex assignments and even become a
project leader or supervisor. Some aquatic biologists serve
as top staff advisers on environmental ecology at the re-
gional level, or higher, or direct important research pr0_|ects
in private industry. © s

Aquatic biologists are employed by State and Federal
water quality and pollution control agencies. They also
work in private consulting engineering firms and in research
and development.

DOT code: Aquatic Biologist 041.061-022

LS
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Drafter, Water and Sewer

Dr’aﬂér, civil engineering
Drafter, construction
Deafter, englneering

These drafters perform highly specialized drafting work. In
the construction of wastewater treatment plants, water pu-
rification plants, and other water pollution control projects,
there is an intricate network of complex .piping systems for
the control of water, wastewater, sludgé, and gas. Drafters
prepare plans and detailed drawings and specifications for
the planning and construction of the piping systems of water
and sewer projects. These drawings are based on the rough
sketches, plans, and specifications prepared by engineers,
architects, and designers.

These drafters plan the layout of the pipe sections allow-
ing for equipment, machinery, passageways, and connec-
tions. This intricate sysiem must be incorporated into the
architectural and structural features of the plans. The drafter

.must be knowledgeable about a wide variety of piping com-

ponents and other fittings and show this information on the
plans and specifications. The final drawings contain a de-
tailed view of the plans, indicating dimensions and toler-
ances, joining requirements, and other information.

In -preparing drawings, they use compasses, dividers,
protractors, triangles, and machines that combine the func-
tion of several devices. -They also use engineering hand-
books, tables, and slide rules to help solve problems.

* To be successful in this work, a person.must be able to
understand and apply technical knowledge and theoretical
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principles involved in drafting. This close, detailed work
requires a high degree of accuracy. Good eyesight, eye-
hand coordination, and finger dexterity are also important.

Job Requirements

Graduation from a technical or vocational school is usually
the minimum educational requirement. Many employers
ask for up to 2 years of training which could be obtained
in a junior or community college, university, or technical
-institute. It is also possible to qualify with some combi-
nation of on-the-job training and education. A basic drafting
certificate program usually extends for | year.

\ A person interested in a career in drafting would do well
0 take mechanical drawing, mathematics, physical sci-
ences, and drafting in high school.

A typical drafting program offered in a Jumor or com-
mumty college includes courses in English and technical
repon riting; basics in graphic: . i=. *ding the use of in-
struments, lettering, drafting, gec ;. .+ ,.otruction, and
other topics; advanced engineering druwing, including top-
ics such as descriptive. geometry, perspective drawing, in-
tersections ana-\de\'/elopment., graphical analysis and com-
putation; techniéa\I illustrations; technical mathematics; and
physics.

Opportunities o '.

A drafter could begin as a tracer making minor corrections
and tracing drawings under the supervision of a senior draf-
ter. With experience, this person could advance to detailer,
checker, senior drafter, or supervisor. .
Employment for piping drafters should provide favorable
job opportunities throughout the 1980's. Jobs are expected
to increase with new constructlon and expansion of waste-
water treatment plants. ~
. In many reas, experienced piping-drafters are in de-
mand. With the increase in planning and construction of
new and advanced treatment facilities and. the high degree

ters, who specialize in drawing piping systems: for water
and sewer projects, should continue.

Drafters are employed in private industry with architec-
tural and.enginecp
ipalities and distriCts, having engineering departments, -

\

« DOT code: Drafter, Civil

Estuarine’ Resource Technician.

Environmental techniclan . - oo

America’s coastlines are fringed by sprawling areas where
salt and fresh water meet. These areas, or estuaries, com-
monly . identified as bays, inlets, sounds, sloughs, salt

ERIC
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firms. Drafters also work for munic- .

005.281-010 -

raarshes, and lagoons are fertile, productive zones where
.« variety of fish, shellfish, mlz,ratory birds, and animals
live.

Today, the estuaries receivg municipal and industrial
wastes and pollution from construction and many other
sources. Biologically, chemically, and physically, estuaries
are a complex environmental system and skilled personnel
are needed to study these areas.

Estuarin€ resource technicians, or research assistants,
work with scientists and oceanographers to study a variety
of complex environmental problems. They work in biolog-
ical and chemical laboratories to investigate problems of
water poliution and how it affects different forms of life in
estuaries. They maintain, calibrate, and operate instrumen-
tation both shipboard and in the laboratory in collecting
data. They perform a variety of field ard laboratory work
using sampling and analytical methods employed by water
quality laboratories. .

In some positions, these technicians work outside much
of the time. To do field work, a person should be in good

“physical condition and like working near, on, and even in

the water. Diving gear may be worn to collect samples and
conduct field studies. Finger-manual dexterity, eye-hand
coordination, and-vision are important in order to perfon'n

_these tasks.

Technicians write technical reports of various types; good
grammar and composition are essential. They work with
scientists, oceanographers; the public, and representatives
of the government.

Job Requirements

A person with an associate arts degree (2 years).with em-
phasis on mathematics and the sciences can usually qualify
for this technician work. A program that includes both field
and laboratory experience is especially valuable. In most
cases, these courses arc applicable to' the requirements of
a bachelor’s degree if the student, wishes to continue in a

- related field, such as biology or chemistry.
of skill required for this work, openings for qualified draf- °

A typical 2-year curriculum includes courses in biology
such as applied aquatic biology, zoology, and ecology;

‘methods of hydrobiology; microbiology; and marine instru-_

mentation, Other courses are wastewater operations or in-
dustrial waste control and chemistry and courses in English,
speech, mathematics, and pollution abatement technology.

Field work is necessary in learning how to collect data
about rivers, estuaries, and the ocean. Courses that empha-
size laboratory and field exercises such as sampling pro-
cedures, qualltatlve and quantitative surveys, and statistical
analyscs are also important,

Opportunlties

A grudu_ate of the appropriate associate arts degree program

_might later decide to continue for a 4-year degree in a |
‘related ficld of biology or chemistry. An individual could .

gain valuable work experience and have a close look at the



Q

ERIC

Aruitoxt provided by Eic:

Water and Wastewater : Y

-

work before deciding whether or not to continue in the
field. However, a bachelbr’s degreé is usually required for
advancement.

There is a need in this area for a » limited number of

research assistants and technicians of well- rounded back-

ground.

These positions are found in private industry and with
Federal and State government agencies. Most laboratories
and centers are concentrated near coastal areas.’

DOT code: Pollution-Control Technician 029.261-014

Hydrographer | |

H ydrdgraphers analyze hydrologic data to determine trends .

in the movement and utilization of water. They measure

waterflow and pressure in streams, conduits, and pipelines
T .

and record the data. They collect data-by measuring water

levels in lakes, reservoirs, tanks, rivers, and ndvigation *

pools. They measure the depth of water in wells and test
holes to determine the ground water level. They sometimes
measure snow characteristics to evaluate the water yield
from -snow runoff. They calculate seepage and evaporation
rates for dams and reservoirs. ’

Taking these measurements requires accuracy and atten-
tion to detail in planning the work, checking and operating

- mechanical and electrical instruments, and in recognizing
significant deviations in the results obtained. These tech-

niciams must maintain measuring equipment in good con-
dition, testing. electrical equipment for shorts, repairing or
replacing broken parts, and cleaning and greasing the
equipment. They check the gage settings to assure that the
readings are accurate.

Hydrographers prepare graphs tables, and charts to rep-

resent these water patterns.. This involves the application’

of arithmetic, algebra, and often the use .of computer pro-

grams. Sometimes the graphs, charts, and tables are pre-

pared manually.

At higher levels, a hydrographer works on more complex
hydrologrc investigations and studies. For example, a hy-
drographer might plan and determine the basin runoff and
develop reservoir inflow hydrographs.from climatological
and stream flow data; or conduct studies and comparative
analyses of data collected in order to refine forecasting tech-

“niques. Other duties could include preparing discharge fore-

casts or reservoir- manuals, planning reservoir regulation to
provide flood protection downstream, and other tasks.
Collecting data and perfOrrmng field surveys requrres
working outside, even in inclement weather.
This work requires medium strength to-set up, -adjust,

and repair recording equipment. Sometimes hydrographers:

assist in constructing new gage installations. Good manual
and finger dexterity are. important in' miaintaining equip-

P

o
ment,
graphs using drafting tools. Good eyesight is needed for

. accuracy in readings and computatrons of data.

Job l-'tequlrements{?i

" In’some instances, a person with a high school ed.ucirtion
could begin as an aide and, through on-the-job training, . -

taking measurements. and preparing’ charts and :

advance to the position of 'hydrogrzi‘phgr This would prgb-

ably require up to 3 years experience or some combinafi
of training and experience. )

Some employers prefer a person with a bachelor s degree
and a strong background in courses such as English, in-
dustrial - or environmental technology, drafting, survey
work, and especially mathematics. Experience can usually
be substituted, in part, for the education requirements.

Opportunities o

Hydrographers can usually advance to hrgher level duties
involving more complex studies and investigations. Some
may have supervisory duties.

An engineering degree is probably necessary to advance
to professional level positions.

A limited number of hydrographers work for the Federal
Government, for Stat_e agencies and in ?nvate industry.

{

DOT code: H)rdrographer\- 025.264-010

-

Hydrologic Engineer

Water engineering was probably man’s first-science. Water
works engineering made- possible the development of the
‘valleys of the Nile in Egypt, the Tigris and Euphrates in
Mesopotamia, the Indus in Northern India, and the Hwang
Ho in China. Early engineers built canals, aqueducts, and

reservoirs to bring water from mountain sources for grow- -
ing populations. The Romans were probably the best water-

works engineers of all and brought water engineering to
new heights of usefulness and durability.
Today, the hydrologic engineer designs and drrects con-

struction-of power and other hydrologic engin /enng proj--

ects’ for the control and use of water. These engineers work
on many. projects - artificial canals, dams, rcservorrs.

booster stations, and flood control programs. They also

work in research and study problems such as soil drainage,

conservation, and flooding:
:In water supply and flood plains management programs, .

theseé engineers examine and dnalyze large-scale, complex
plans and specifications of dams, bridges, culverts, retain:‘

ing-walls, fills, pipe crossings,. channel improvements and

relocations, “and other projects. They prepare detailed tech-
nical reports on hydrologic, hydraulic, and structural fea-
-tures Of projects to support their recomrnendatiqns. Some-

o9 .
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> times they mvesugate complaints related to. ﬂoodmg and

" ment,
" storms, rainfall,

illegal construction and the safety of exlstmg dams. -

In some positions, these engineers prepare complgx stud-
ies and reports related to the work. They maintain inven-
tories of water resource information. pertaining to rivers,
streams, lakes, ponds, flood control, and flodd manage-
They conduct hydrologic analyses of. droughts,
and flood runoff records in order {o de-

E velop basic data and comprehensive pl.ms fot the ¢ dlr'i'ldtlon

Q

e

and prevention of floods. They. may- work with the U.S.
Weather Bureau and civil defense autiwmes in ﬂood fore-
casting and warning. Some awgnments mlght include
physical surveys and property appralsals to evaluate the
economic’and social factors in reservoir development.

An hydrologic engineer could specialize in one aspect-of
the work such as planning, design, operation review, or

surveillance studies; or work on a particular type of project. ‘

For example, some engineers specialize in irrigation proj-
ects and are known as irrigation engineers. They plan, d(.-
sign, and.oversee the ¢omstruction of irrigation prOJccts
which distribute water to agricultural lands. Thcy'plan and.
design the irrigation features and direct construction of ir-
rigation systcms such’ as dams, canals. and ditches, . -

L3

Job Requlrements

Hydrologic engineering is-a specialization ‘of civil engi-
neering.”A bachelor’s degree¢ in civil engineering provides
the foundation for entry into this work.”

In addition, persons entering this fi¢ld must have 2 to 4
years of professional cn;:lnccnng cxperience in the plan-
ning, design. or.censtruction of water projects. Graduatc

te
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-water cycle, both above and below the ground.
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work can usually be substituted for experience; some em-
ployers require a mastcr s degree in hydrology or hydrau-
lics.

‘OpportUniti;e‘s .

The conservation. and distribution of water to agricultural

lands and the conversion of water into electric power should
command attention thiroughout the 1980's. In addition, in-
creased recognition of the need to protect and conserve one”
of our most valuable resources, water, and to convert water

- to electricity should mean mort. jobs for hydrologlc cn;:l-

neers. . L
BOT code: Hydraulic Engineer 005.061.018
+ « lmigation Epgineer . 005.061-022

Hydrologist

Hydrol\ogists study the distribution, disposition, and devel-
opment oli the waters of land areas, including the form and
f precipitation. and the modes of return of water
to thc ocean and the dtmosphcrc Hydroloysts study the
N
Hydrologists, map and chart water flow and disposition
of sediment. They measure changes in water volume as a_
result of evaporation and melting snow. They study the
nature. and fnovcmchr of -glaciers: storm occurrences; the
rate of ‘ground- absorptlon and the ultimate disposition of

‘water,’ : o

]

58 .
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Hydrologists evaluate data obtained in reference to such
problems as forecasting flood and drought, soil and water
conservation,” and 'planning . water supply, water power,
flood control, drainage, irrigation, crop production, and
inland navigation projects.

Flood forecasting is an lmportant l'CSpOnblblllty of the
hydrologist: Some floods are seasonal, as when winter .or
spring rains and melting snows drain and fill basins with
too-much water too quickly. Others are flash floods, raging .
torrents that sweep through river beds after heavy rains.

* Timely forecasting saves lives and reduces property dam-

age. "Hydl'OIOngtS, when they issue water supply and river
forecasts, use radar reports and hlgh speed digital computer
systems.

Hydrologic studies are used in planning and deéigning
everything from airport culverts and small farm ponds to
storm sewers for urban developments, from drainage sys-
tems for shopping centers to large dams. Hydrologic studies
are used in developing flood insurance programs. Hydrol-

. ogists partncnpatc in the broad planning aspects of total

water resources programs

Some hydrélogists spend part\or even all of their time in
research. For example, studies are underway on the energy
balance computation of snowmelt, the mechanics of flow
in nverg the mechanics of erosion and deposition of sed-
iment causing major changes in river-geometry, and many
other subjects. In order to improve basic data measure-
ments, considerable effort is being expended on the use of
digitized radar data, the use of geostationary satellites to
collect ‘and transmit hydrologic data, and procedures for
improved network design. The aerial monitoring of snow,

- as opposed to point measurements, reduces expenses while

maintaining .designed accuracy, and provides a fast evalu-

' atlon of flood potential from melted snow.

Othér hydrologists analyze and forecast oceanographlc
phenomena and provide information to support shipping,
fishing, offshore drilling and mining, and marine recrea-
tional aCthltleSv

The work of the hydrologist-is varied and can lnvolve a
part of or all phases of the water cycle and pertain to local,

* _national, or even international water problems.

~ In some positions, hydrologists may be reqtired to work
shifts because data collection and forecasting continues,
round-the-clock. This is light physical work requiring con-
siderable walking andastandmg Manual and finger dexter-
ity, good eyesight, and coordination. are also important in
performing these tasks. Communication skills are impdrtant

“in order to work with representatives of resource agencies,

local communities, State agencncs and others in planning
activities.

Other desirable traits mclude an |nqu151t|vc mind, re-
sourcefulness, planning ability, and thé ablllty Mto write
clear, concise technical reports. -

[/
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Job Requirements

_ A bachelor’s degree or higher with a majorv or approxi-

mately 30 hours in a physical or natural science or engi- .
neering is usually the minimum requirement for entry into
this work. The individual must have a good understandm;,
of the water cycle. 8

Research or teaching positions usially require the c6m-
pletion of a master’s or doctorate degree. In some cases,
professional experience may be accepted in part for grad-
uate education.

A solid background m physxcq chemlstry. and mathe-
matics is an important requirement for hydrolégy work.
Other courses such as geophysics, geology, forestry, me-
teorology, oceanography, and biology, also are valuable to
the hy’dfa‘fogist depending upon the area of specialization.
A course in computer systems fundamentals is also valuablc
in many posmons .

Hydrologists are expected to kecp abreast of new devel-”
opments in their field.

‘Opportunities

‘Hydrologists are employed by Federal, State, and some’

local governments. Others work for regional or area plan-
ning authorities, private industry, research firms, and con-
sulting firms. / :

There should be openmgs focg qualified. hydrolognts
throughout the 1980’s,

DOT code: Hydrologist “ 024.061-034
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Industrial- Water-Treatment
Engineer | =

T

Water, as it comes’ from the tap, is often unacceptable for
industrial use and must be given additional treatment. For
example, in many industries water is an essential ingredicnt
of the- product Products like food, beverages, and drugs
often require water punﬁcatlon standards above that.pro-
vided by municipal or public water suppliers. Water also
plays an important part in the operation and maintenance
of machinery and equipment; improperly treated water can .

.cause ltS deterioration. )

Some chemical engineers spccmllze in water trcatmcnt
processes used in industrial production. These engineers are
sometimes called industrial- -water-treatment engineers. They
develop specialized water treatment processcs and chemical
treatments to suit industrial nceds.

When these engineers work for consulting firms thcy may
be involved in a variety of industrial water treatment situ-
ations. They also work with rcprcscntatwcs of companics
sellmg chemicals used in. water trcatmcnt As’ consultants
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these engineers work with plant engineers, managers, and
other professionals. Sometimes they de:ign special ma-
chinery and equipment to meet a manufac turer's need. Or
they may prepare sophisticated research tudies on water
treatment problems. They keep a close wz ch on treatment
processes in order to maintain and improve the quality of
the product and find more efﬁcnent ways of operatlng the
plant. ‘ -

They develop water treatment plansto solvq water quality
problems. For example, industrial-water-treatment engi-
neers develop treatment processes for water used in the
opcratlon of machinery and eqélpment such as boilers, con-
\denscrs and cooling towers in order to minimize scale and
corrosion and many other problems. Or, wbgere water is part
of the product su a beverage or food! they may solve
a taste problem.

This is light work and may require considerable walking
and standing. Good communication skills are important in
working with professionals, operators, and management.

’ Job hequlréments

Q

E
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A bachelor’s degree in chemical engineering is usually the
minimum educational requirement and many employers
prefer a master s degree in chemical or envnronmental en-
" gineering. Large employers or industries usually seek per-
sons with thany years’ experience in water analysis studies

. and design projects.

. DOT code: Chemical Engineer

Opportunltles

There should coqtmue to be opportunities in this work. into
the 1980’s.

Industrial-water-treatment engineers work for private’

.consulting engineering firms that deal with a'wide range of
treatment problems. Some of these engineers work for the
larger companies and concentrate on the unique problems
of a particular industry. Others work for companies that
specialize in selling chemicals to water treatment facilities.

008.061-018

Oceanograph_ér

Oceanography is the science of the sea. Because it has to’

do with many scigneces - biology, chemistry, physics, ge-
ology, mathematics, and other disciplines - it is difficult to

“define. The oceanographer studies all classes of phenomena

‘in relation to one place, the ocean. -
In recent years, the dangers of pollution from underwater

' mining of gas and oil, tanker oil spills; and industrial and

RIC

domestic waste have led the public to look toward the

_oceanographer for ways to safeguard our water.

Twenty-nine percent of the American population lives
along the coast where industries spill their wastewater into
the ocean. In addition, urban sewer systems carry domestic
wastes,. sometimes treated and sometimes not; into the
oceans. The oceanographer muyst study the effect of these
pollutants on the ocean and advise the sanitary engineers
as to what corrective action is needed. At the same time,
oceanographers are also exploring the ocean for new fresh-
water sources. . .

Oceanographers may work in or on the ocean or, if they
prefer, they can choose to work inside. This work requires
the physical capacity to perform light work. Important ap-
titudes include the ability to visualize spatial relationships
and to perceive form and clerical details; finger-manual
dexterity ' and- eye-hand’ coordination are also necessary.
Good eyesight, including color perception, is important.

To become an oceanographer, a person should. be inter-
ested in science and be capable of doing good work in
science and mathematics courses. Scientific work also re-
quires an analytical mind and effective communication
skills. .

.

Job Requirements s

An oceanographer usually concentrates on the natural sci-
ences in undergraduate work and should major in one of
the basic sciences. A typical undergraduate program in-
cludes courses in physics, chemistry, mathematics, general
zoology, and physica'l geology. Although it is possible to

obtain an undergraduate degree in marine sciences, master's . .

degree programs are more common.
In the past, many oceanographers gained their spemallzed
training and experience through ocean work rather than

g
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postgraduate academic programs. The title, oceanographer,
can still be obtained this way as well as with a graduate
degree. Most~oceanographers entering the field, however,

. have graduate degrees and a Ph.D. is becoming the best

—

foundation for advancing in this field.

An oceanographer can specialize in research or in engi-
neering. There are ‘many specializations and combinations
of subjects in studying the oceans; persons in this field must
be adaptable and creative, depending upon the problem to
be solved. The oceanographer must have the ability to plan,

. -execute, :«‘md interpret research.

An oceanographer is expected to continue postgraduate
education through short courses, refresher courses, profes-
sional activities, and keeping abreast of ‘current literature.

'Oﬁﬁﬁnunifles

At the beginning of World War I there were pe,r'haps>50
people. who could be called oceanographers. By the end of

the war that number had increased to about 300. Since then, ° '

budgets for ocean research have increased steadily and we
can assume that there will continue to be a need for qual-
ified professional oceanographers, both men and women.!

The problem of worldwide waste disposal in the sea is
a complex one requiring continued study. The assimilation

and diffusion in ‘coastal waters of. urban and "industrial - -

wastes is expected to necessitate future large investments.

Oceanographers work in science, research, and educa- .

tional organizations, government agencies, and private
businesses. The largest number of oceanographers work in
States that border the ocean, especially California, Mary-
land, and Virginia. Most oceanographers are empiqyed by
the government and by the-universities, where research is
their principal work.

DOT code: Oceanographer, Geological . 024.061-018

Qceanographer, Physical C . 024.061-030

‘Sanitary Engineer

Public-health engineer

Many opportunities are open to the individual who enters
the sanitary engineering field. Sanitary engineers, some-
times known as public health engineers, work in a variety

" of areas. They design and direct construction and operation

of projects such as waterworks, .wastewater treatment
" plants, and other sanitary facilities. Or, sanitary engineers
may- be responsible for-a major segment of a public health

" ' Norman H. Gaber, Your Future in Oceanography (New York:
Arco-Rosen Guidance Series, 1976).
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ply programs. Before issuing discharge permits they review

plans and specifications for construction, modification, and

maintenance of water systems and treatment plants to insure

that pollution control requirements are met.«They consult
with' and advise local officials and civic groups concerning
the type, location, cost, and operation of treatment plants

‘and may assist_them in applying for Federal aid. In some

States, they train treatment plant operators and serve as
technical advisors on sanitation problems.

" Sanitary engineers also develop strategies and guidelines
for waste load allocations, treatment levels, operational re-

quirements, optimal locations for treatment plants, and

other plans.

Some sanitary engineers become water-treatment-plant .
engineers and specialize in the treatment of water.in a pu-:

rification plant. Or, as sewage-disposal engineers, they may
specialize in.the design and oversee the construction and

"operation of a sewage- disposal system.

Sanitary engineers work both inside and outside. Much
of their work is performed in an office, at a desk or drawing
board. They also'work outside at construction sites and, in
some cases, are required to travel—even to foreign coun-
tries. s

' To succeed in this work individuals must be able to learn
and apply basic engineering principles and methods to water
pollution control problems. They must be able to plan and
organize their work indepéndently and to exercise judgment
in evaluating situations and making decisions. They must
present technical material, in reports, clearly and concisely,
sometimes at publrc meetrnge and hearings. A logical mind
and an interest in mathematics are |nd|cat|ons a person
would succeed in this work.

Although the work is light, engineers ehould have good
manual and finger dextenty. eye-hand. coordination, and
visual acuity. -

Job Requllrements .

Sanitary enéineering isa recognizcd engineering speclalty.f
It combines engineering training with a knowledge of the

health sciences including biology, chemistry, bacteriology,
and physics. It also requires a knowledge of the equipment
and operation of water, solid waste, and sewage treatment
plants and systems.

A sanitary engineer must first complete a 4-year course

" in chemical, civil, public, health, or sanitary engineering.

In addition the sanitary engineer must possess specialized
training in sciences related to sanitation.. For- example,
many sanitary engineérs obtain a bachelor's degree in civil

" engineering and then specialize in sanitary engineering in
graduate work. Master and doctorate degrees in sanitary-

engineering are becoming increasingly common. Consult-
ing engineers and architectural firms often prefer candidates

“with a good foundation in a discipline such as civil or struc-

ot \ )
tural engineering followed by specralucd training at the
;,raduute level."
Sanitary engineers should be registered or licensed under
the registration laws of their States.
)

Opportunities

There are many opportunities for qualified sanitary engi-
neers. Communities must comply with more stringent clean
water requirements; this means expansion of existing waste-
water treatment’ facilities and construction of new plants.
Engineering and architectural firms must design and over-
see construction of these projects. This demand should con-
tinue into the 1980’s.

Sanitary engineers work in many places: with consulting
engineers and architectural firms or as independent con-"
sulting engineers, in research in the development of ad-
vanced wastewater treatment facilities and processes, for
waterworks plants, wastewater treatment plants, State agen-
cies, environmental protection agencies, health depart-
ments, and private industry. They work in all parts of the
country but are usually near large commercial and rndustnal .
centers.

A subslantral number of sanitary engineers are employed
by various government agencies, local, State, and Federal.
Most are employed by publrc werks agencies and health
departments.

DOT code: Sanitary Engineer’ 005.061-030

Water Pollution Analyst

Enylronrnental scientist

Extensive research and planning are undertaken by water
pollution analysts who investigate various alternatives and-
complete in-depth studies to arrive at efficient and practical

‘means of dealing with water pollution problems.

Water pollution analysts conduct research studies to de- -
velop methods ‘of abating or controlling sources of water
pollution. Finding practical solutions to the environmental
problem of water pollution requires intensive and compre-
hensive research and planning. Analysts must combine en-
gineering and scientific talent to solve these problems. In
some positions, the analysts are known as water quality
analysts. '

Analysts determine the data collection methods to be em-
ployed in research projects and surveys and sometimes di-
rect the technicians in survey work. They synthesize .a va-
riety- of data including information on existing discharges -

“such as operating records, computerized data, existing stud-

ies, on-site interviews, and other information. Analysts pre-

87
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pare graphs, charts, maps, and statistical models frcm, the
synthesized data, using a knowledge of mathematical, sta-
tistical, and engineering analysis techniques. - -

Planning and research studies can involve both short-term
and_long-term projects. Water pollution control measures + |§
must be evaluated in terms of cost effectiveness, water -
utility effectiveness, environmental impact, and ability to
be implemented. Environmental assessments include eval--
uation of many features and demand a multidisciplinary
approach in arriving at the best solution to a problem. As-
sessments may include evaluations of soil and geologic con-
ditions, rare and endangered flora and fauna, existing cul-: -
tural resources, social ‘impact, outstanding water quallty
COnSIderatlons. and many other features.

These studies and projects are decisionmaking documents
and present the pros and cons of various strategies in deal--
ing with water pollution problems. The severity of the pol-
lution problem must be measured by using various technical

criteria. Detailed descriptions of proposals and documen- 1
tation of options must be prepared. Often analysts partici- a s
pate in community citizen workshops or attend other meet- p,l .
ings and gatherings to explaln the' features of pollution cial
- control proposals. - . , out
This work may involve travel, even to forelgn countries. ¢
. Sometimes water pollution analysts work outside in direct-* and
ing the collection of data, evaluating the site, or working con
with management Persons who like to do well ‘in science
and research and have mqunsmve minds would probably
like this work. The individual should be in good physical Or
condition and able to perfom light work while in the field. v
ol
. . ‘doii
Job Requirements ‘ C : plir.
: ’ groi

Graduate training in engineering or science is usually es- uati
sential for entry level. work as a water pollution analyst. and
Many environmental -analysts have doctorates. It is most . mut
important that analysts keep abreast of new developments at t
and technology in the treatment of wastewater and water SV
pollutlon control methods. - wol

A bachelor's degree in chemlstry. biology, geology. or sucl
englneenng is a good foundation for this work. Undergrad- tica
uate work should include courses in the scnences. mathe- proj
matics, and statistics. v

An advanced degree in sanitary, environmental, or chem- 2 P!
ical engineering, or one of the sciences is usually required @ St

for this work. It is essential that the individual have the I\
interest and ability to apply analytical and research methods nee
and techniques. loc:

Each team member brings a specific area of expertise to ~indt
the investigation—in engineering, chemistry, biology, ge- Stat
ology, or arelated field. Water pollution analysts may pos-  lyst
sess a variety of academic backgrounds; most, however, coll
are able to apply a multidisciplinary approach to a specific C

problem, _ " trea

58
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continue throughout the 1980's. New technological devel-
opments in treating wastewater and the increasing need for
advanced treatment facilitics will grow as water pollution
control requirements arc met.

DOT code: Environmental Analyst 029.081-010

]

Water Pollution-Control Technician

Environmental technician

A growing number of technicians are engaged in various

“activities related to water pollution-control projects. Water

pollution-control technicians conduct field tests, surveys,
and investigations to obtain data for use by environmental,
engineering, and scientific personnel in determining sources

-and methods.of controlling pollutants in water.

These technicians collect water samples from stre-.ns,
rivers, lakes, or raw, semiprocessed, or processed water,
industrial wastewater, and other sources. They raust also
set up monitoring equipment to obtain flow information and
use various other technical recording, measunng. and test-

"ing devices to collect data.

Sometimes technicians conduct physical and chemical
field tests to identify the composition of the sample. They
must take preCIsc accurate measurements for on-sitc sam-
pling work. Certain datd such as temperature, turbidity, and
pressure must be measured and recorded in the natural en-
vironment to obtain accurate data. The technician must
mainfain clear.and accurate records of field.-work. In some

,cases, the technician uses dye testing techniques to trage

the flow of water or locate sources of pollution.

An increasing amount of wastewater monitoring is being
done with automatic sampling equipment. Technicians ana-
lyze computer printouts of data obtained using this equip-
ment and laboratory results reported using computer ter-
minals. Technicians analyze this data and prepare statisical
reports, charts,.and._graphs to illustrate treatment patierns

and trends- which are used for further analysis by environ- -

mental engincers and scientists.

Technicians nced good mcchanlcal skll!s an¢ should like
to work with their hands in order to maintain and adjus¢ the
various collection, control, and testing equipment, and rec-
ording devices. Also, they must be able to read and interpret

maps, diagrams, charts, manuals, and other materials and .

make precise computations of data.

This work frequently involves travel and, in some posi-
tions, technicians must be away for long periods of time.
Travel could be within the United States, or even to.a for-
eign country, to collect data.

When working on a survey, ‘technicians spcnd much of

the time outside, occasionally during inclement weather.

They dtive cars or trucks on assignments and may be re-
quired to operate a small boat. This work can be hazardous
near water.

An individual should be in good physlcal condition for
this work and be the kind of person who works well as a .
team member. :

Job Requirements

Persons can'qualify for these jobs with an associate arts

degree with-specialization in chemical technology, scicnce,
or a related field. Although employers are somewhat flex-
ible, they usually require the specialized technical training
available at vocational-technical schools, junior and com-
munity colleges, and other institutions.

Most employers prefer applicants who hawe had some
specialized work expenence In many places, employers
want | year of experiencé in work involving surveys and
operation of collecting, measuring, or testing equipment,
or in related technical wotk. £ pplicants often may substi-
tute additional education for expericnce. College credits ia
natural, chemical, cavirorniental, biological, or enginegs-
ing sciences can usually be substituied for experience re-
quirements. Matheatics courses are especially valuable.
- It is not uncommon for enginecring firms to.use this
positics as the trainev or entry level for professional engi-
neeri. and scicntists. This provides new professionals with
the expetience and training nezded for more .advatced
work. The professional must be able o deal with plant,
managers and owners and to plan an1 organize the work.

Technicians are usualiy provided on-the-job training un-
uer a professional enginesr or scientist. Sometimes, they
work .as members of a tcam under the ciose supervision of
the team leader. .

In this occupation it is important to have a basic knowl-
edge of and familiarity with operations of watcr aind waste-

. water treatment plants; legal requiremsnts and procedures

for.collecting samples; some knowiedge of powrtion ontol
laws, rules, regulations. and policies; and funamentiy .cn-
cepts. and principles of environmental -investigatior , in-
spectioi.:, £ sampling techpiques.

Cppcrtunities

%cr advancement, most employers require a bachelor of
science degree in one of the traditional disciplines such as
c.vil, .mechanical, or sanitary engineering or in science.
There has. been an increased demand for technicians
within private industry and with consulting firms to assist
professionals in the data collection and verification for a
variety of wates pollution control projects. The turnover in .
this type of work may be soms what high because of the
travel requnrcments and because it is often a traince ~0sition

o9
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for professionals. Also, a certain nuraber of technicians are
hired on a temporary basis to meet production schedules.

Other technicians perform similar dutics in government
and regulatory agencies and in private industry.

The development of ncw reatment processes to lrcat in-
dustrial waste, the design of advanced wastewater treatment
facilities, the construction of new wastewater treatment
plants, and the cxpansion and ‘improvement of existing
plants should mean the continued demand for technicians.

DOT code: Pollution-Control Technician 029.261.014

Regulation and |
Control Occupations

o

Waier pollution-contro] engineers work in a number of
areas to insurc that water pollutlon control requlrements are

" il slick surrounds the Statue of Liberty in New York Harbor, 1973, . .*

,

e, —————————

met. Oil pollution-control engincers are concerned with the
prevention, control, clean-up, and disposal of oil spills.

Tredtment plant instructors plan and conduct training
programs for personnel to upgrade their sl\llls and meet
certification requirements.

_In addition, water and wastewater monitoring requires
the efforts of various inspectors, technicians, dsslstdnts and
some aides.

- Oil Pollution-Control Engineer .
“Today. **

oil spill'* has become a household word. It is a
major concern of the oil industry, faced with supplying an
ever-increasing demand for oil and petroleum products
without the risk of oil spills.

Although oil spills probably cannot be entirely prevented
steps are being taken to reduce the probability that they will -
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occur. For example, engineers plan and maintain plant sur-
veillance programs over machinery and equipment for spills
from tank racks, tank forms; piping, valves and flanges,
unused piping dikes and other equipment. They determine
inspection procedures for personnel to monitor underground
pipe lines. They plan strategically located well-point grid
systems to monitor subsurface pollution. As part of sur-

veillance programs, they insure that workers check valves, -

pipes, and other facilities for small leaks; inspect dikes,
storm sewer systems, and valves for leaks or fuulty oper-
ations; and perform many other tasks.

Places where spills are likely to occur must be conunually
monitored. Engmeers plan inspection programs to control
waterfront spills in chécking loading arms, check valves,

hoses, lighting, and other equipment. They insure that in-

formation such as tides, currents, general water move-
ments, wind, and other seasonal changes are posted to

_prevent accidents. Sometimes they advise service station

personnel concerning controlling or monitoring oil and gas-

. oline spills or leakage in underground storage tanks, aisle

drains, oil change pits, waste tanks, and catch basins.
No perfect control or cleanup method exists. Engineers

*must evaluate and decide upon the best method on a case-

by-case basis. Control plans are critical in the event of a
spill. If the spill is near' shore, mechanical techniques: are
generally used effectively. In offshore spills,. oil recovery
is more complicated. These engineers'prepare contingency
plans to control waterbome spills under all conditions, day

‘and night, in fair and foul weather, on- and offshore. ;|
These engineers develop containment and clcanup plans

for all conditions under which a spill might occur.: For
example, they correlate spill drift rates, crew reaction time,

" and secondary reaction time to plan locations for equipment

and sites for controlling and recovering spills. In calculating
reaction time, they consider such factors as boat speeds,
spnll speed, water current speed wind velocity, and other

" -data. They must also calculate the response time of clean-

up contractors -and assistance from_ cooperatives. “These

plans must be rcvnewed and updated regularly to insure that »
all data is correct. '

When a major spill is first discovered, containment of

the oil is the most important single action that can be-
taken. The use of mechanical equipment is the most com--

mon method of oil removal. In some cases, methods such
as sinking the oil, dispersion of-the oil, the use of absorb-
ents, and even burning oil is used. The engineer must de-

“cide on the best strategy and.the methods to be used in a

particular spill while considering such factors as wind di-
rection and velocity, sea conditions, towing loads, shape
and density of the slick, time, and vessels passing through

it. Directing the control .and cleanup of a majoi spill re-’

quires working under difficult conditions becausc spills can
occur during stormy weather and away from land.

In some positions, these engineers plan training programs

for crews to reduce response time. They also schedule reg-

ular drills to be sure that machinery and equipnent are in
good working order and that crews are properly truined.

Maintaining accurate and precise records of control and
cleanup work is essential. A duily log is kept of all activ-
ities, including instructions to contractors, instructions of

the on-scene-commander (either U.S. Coast Guard or EPA

representative), samplcs. and other information. Tape re-
corders and cameras are also used:to record activities. The
many details which cannot be'overlooked are contacting the
safety department to monitor the atmosphere for volatile
or hazardous materials. contacting the game commission
and local wildlife representative where waterfowl may, be
involved, arranging contracts for additional cleanup serv-
ices, and being certain that all environmental :control re-
quirements are met. These engineers work with local fire
departments to.alert them to the hazards of ‘potential wvil

spills such as water intakes for plants or drinking water,

surface storm water drains, marinas, swimming beaches,
bird and other wildlife sanctuaries,” tidal flats, and other
sensitive areas that might be affected by the spill.
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Other duties include planning for the removal and dis-
posal of the recovered oil, determining the types of equip-
ment required by the plant, plunning storage locations of
equipment, and selecting sites for cleaning equipment.

This work is usually performed indoors. However, un
emergency could require working outside, around water,
oil, and other materials, stsiny during inclement and haz-
ardous weather. :

Job Requirements

The minimum education is usually a bachelor's degree in
chemical or petroleum engineering, although mechanical or
civil engineering are also acceptable.

The major requirement for this work is many years
experience in operations and all phases of oil pollution
control, - :

Mathematics is expecnally lmponant in order to calculate
costs and prepare highly Lomplex records and reports.

Opportunities

i

Environmental control regulations require highly trained

-~

professionals to interpret environmental control laws and

develop plans to insure that mdustry meet these requ:rq-'

ments at minimum costs. .

These engineers work for pctrol'cum companies, privatc
Cleanup contractofs, cooperatives, and' Federal and State
agencies concerned with the prevention, control, cleanup,
and dlsposal of oil spills.

There should be opportunitics in this field throughout the
1980°s for highly qualified and experienced engineers.

008.061-018
010.061-018

DOT code: Chemical Engincer . -
Petroleum Engincer

Ce

Water-Pollution-Control Engineer

Protection of our water is the water pollution-control en-
- gineer's main concern and to accomphsh this he works in
a variety of areas. ' ‘

State governments have primary responsibility for control
of sources of ‘water pollution entering the natural streams
and waterways. Although they are often called environ-
mental engineers, some of them work exclusively in water
pollution control programs. In some positions, they are
called . water. quality-control engineers. They act as con-
sultants and carry out reguiatory work to insure that water
polluuon control regulations are met.

These engineers examine and analyze engineering plans

and specifications for construction projects such as water
>

supply systems and plants, industrinl und wastewater treat-
ment systems, and collection systems. They review design
features and evaluate plans to determine that pollution con-
trol requirements are complied with, Other duties might
include inspecting the site to be sure that all surrounding
environmental features have been considered, attending
preconstruction conferences, and advising contractors con-
cerning pollution control regulations and other criticul de-
tuils of the projects.

One of the most important responsibilities of these en-
gineers is to advise management, operators, and officials
on pollution problems and how to handle them. For ex-
ample, they inspect large, municipal and industrial treat-
ment plants to insure that they are operating within the
effluent limitation requirements. They recommend issuance
or denial of National Pollution Control permits for construc-
tion and operation of treatment facilities. They assist mu-
nicipalitics in preparing State grant applications and mon- .-
itor State planning and construction funds.

At higher levels, these engineers conduct major environ-
mental engineering studies.to evaluate water pollution prob-
lems and.develop methods of pollution control. In doing
this, they prepare cost estimates and compile data for de-
tailed technical reports.

In private industry. these cn;,mcers are responsible for
wastewater treatment facilities and for compliance of ‘plants
with pollution control requirements. For example, they ob-
tain- discharge permits, develop environmental impact as-

sessments and treatment processes that meet environmental
requirements and, at the same time, try to minimize costs

- of production. They meet with government representatives

and local planning agencies to discuss water pollution prob-
lems. For major plant changes, they usually work with con-
sulting engineers.

To succeed in this work, the individual should have a

“solid background in engineering and mathematics Other

important qualities are a logical mind dnd strong organi-

- zational’ ablllty

This- is light work performed inside, \ with occasnondl.'
field inspections. '

Job Hequirements '

The -minimum educational requirement for cnlry into this
work is usually a bachelor’s degree in cngmcenng Most
employers require a minimum of 2 to 4 years ofen[,meenn[>
cxpencnce Employers in private industry seck cngmeers
with many years experience and a back;,rouﬁd in waste-
water treatment. 1

Any expcnence covering water pollution control or other
environmentas activity is usually acceptable cxpcrlcncc to
get started wnth one of the governmental agcncnes

. - o
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*," DOT code: Pollution-Control Engineer -

It is also necessary to know the laws, codes, and regu-
lations of pollution control; this can usually be acquired on
the job. A knowledge of the chemistry and bucteriology of
water, sewage, und liquid waste is important too.

A professional engincer’s license is usunlly required.

Opportunities

Increased appropriations are nvai\lablc for new construction
in wastewater treatment plants and related projects under
the Clean Water Act of 1977. This extension of grants
means many local construction projects for most areas in
the country. Stricter pollution control requirements should
mean continued need for water pollution-control engincers

. These engineers work in State, regional, and Federal
agencies. They also work for (.onsulnng engineering firms,
architectural firms, and private mdustry, a few are self-
employed.

-

019.081-018

#

Water Pollution-Control Inspector

Water quality monitoring requires a network of inspection

and reporting procedures to insure that water pollution con-
trol standards are met., .

Water polluuon comrol inspectors inspect Water and
wastewater treatment facilities that serve small communi-
ties, mobile home parks, individual homes, and many other
plages. They inspect many point’sources of discharges into

the waterways. To do this, they travel to water and waste-

water facilities ‘and’ other sites where discharges enter

streams and rivers. They inspect the area for such features
as ‘obvious dlscoloranon of water, sludge, algae, rodents,
and other conditions. They also inspect the condition of the
treatment facilities and.observe the state of lagoons settling
ponds, and basins.

"When unacceptable or suspicious condmons are present
they analyze the situation and decide what to do. They then

advise the owner or operator of the environmental require-
~ments on the best way of handling the problem.

Sometimes inspectors take grab samples of water or
wastewater for laboratory analysis. In some positions, they
may perform routine laboratory tcsts on wastewater sam-
ples. :

Inspectors investigate minor complamts concerning water

pollution. They complete detailed technical reports of in-

Q
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dealing with o variety of citizen compluints. Investigntions
muy involve interviewing persons and colleeting informu-

“tion from many sources in documenting their reports.

These positions require a substantinl amount of paper
work. For example, inspectors compile information and
prepare permit applications for the construction and oper-

" ation of small water and wastewater treatment l(ucilities.

Inspectors should be able to speak and write effectively in
order to establish und maintain good working relationships
with public officials, privatc business representatives, and
the gencral public.

Good physical condition is rcqunrcd to perform light
physncal work because most positions entail a considerable
‘amount of field work.

The titles for person.s engaged in this type of work vary:
Environmental specialists, environmental protcction. ficld
inspectors, suryeillance specialists, water quality special-
ists, or other titles, depending upon the agency.

Job Requirements

Most employers require as minimum education, a bache-
lor's degree in environmental science, chemistry, biology,
or a closely related environmental discipline. Some em--
ployers also require | year's experience in technical or
professional scnenuﬁc work in an environmental control
program.

Inspectors must be able to comprehcnd and mterprct pol-
lution control laws, rules, and regulations and advise own-
ers, operators, and managers on these requirements. In most
cases, this knowledge is acquired through on-the-job train-
ing under an experienced professional. .

* Persons in this work should be able to organjze and pla
their activitics with a minimum of supervision.

Opportunities

With expericnce, inspectors can advance to more complex
assignments and higher level positions. Some inspectors
become supervisors or group leaders. For many of the
higher level positions in thesc agencies, it may.be necessary
to obtain an cngineering degree.

The number of positions in this field should continue to

- grow gradually. Because of increasing water pollution con-

trol requirements and the trend toward minimum profes-
sional standards, these jobs.should provnde opportunities
for college graduates.

Inspectors work in Federal, State, and local regulatory
agencics responsible for cnforcing water pollution-control
regulations. They also work in public health agencies.

' DOT code: Inspector, .Water Poilution Control®

63
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Treatment-Plant Instructor

Generally speaking, well-trained personnel make a plant
more ctflcu.nt Because operators are entrusted with o very
large investment—the plant itself—all plant personnel nust
be well-trained and the investment fully utilized. Trewt-
ment-plant instructors plun nnd conduct training programs
in Witer and wastewater treatment plant operations and
maintenance to instire maximum efficiency and to provide’
that personnel meet certification requirements,
Treatment-plant instructors plan and conduct seminars,
workshops, special courses, and a variety,of other inservice
training sessions. They demonstrate proper operation and
maintenance techniques and explain the theory and back-
ground of the work. Training sessions cover such topics as
the proper selection of sampling points, good laboratory
techniques and procedures recordkeeping, safety meas-

ures, and care of lift stations and collection systems.
Codises are planned in. consultation with municipal and
industrial officials in order to tailor the instruction to the
special needs of each plant, They perform other duties,
such as screening applicants for the course, counseling and
advising students, administering examinations, and making
recommendations for improving basic courses.

Treatment-plant instructors also provide technical ussis-
tance and et asconsultants to operating personnel and
owners of water supplies, water and wastewater facilities,
and sewerage and industrinl waste control systems. ‘Ihey
explain water pollution control lnws nnd requirements to
operators and owners. They aet as troubleshqoters and rec-
ommend improvements and changes in trentment processes.,
They serve s eonsultants to technical staft” and operators
on the operation of treatment equipment.

Some of these specianlists work in the State certifieation
program. They maintain examination records and issue cer-
tificates to operators based upon the different sizes and
types of trentment plants. .

Treatment-plant instructors must stay abreast of new de-
velopments in trentment processes to introduce new tech-
nology and specialized skills to those students in advanced
programs,

To succeed in this occupation, a person must be able to
communicate effectively and to maintain harmonious work-
ing relationships with operators, civic and Jindustrial offi-
cials, engineers; and others. Sometimes instructors are
asked to speak before civic groups to explain pollution con-
trol requirements or discuss the various treatment procésses.

The work can involve frequent travel, although an in-
structor is usually responsible for - the training within an
axsngncd area. .
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Good manual dexterity, eye-hand coordination, and spa-
tinl ability are important to demanstrate aperation and main-
teninee of equipment,

Job Requirements

Employers usually require at least 2 years experience in the
operation and maintenance of wastewater treatment plants
having both primary and secondary trentment facilities,
Additional prumncc is necessary for waler treatment
plants, In addition, an instructor should have completed at
least 9 months of trnining in wastewater and water trentment
from a recognized vocational, technical, or trade school,
In some - States, college education, including substantial
course work in engineering, chemistry, biological sciences,
or closely related fields, may be substituted for experience.

This work requires an extensive knowledge of water and
wastewater treatment technology and operations. A good
foundation in mathematics, chemistry, and bacteriology is

also important. .

Opportunities

Statewide water pollution control programs are being de-
veloped in most States to insure the continued availability
of trained and motivated personne! for the prevention, con-
trol, and abatement of water pollution.

As existing water and wastewater treatment facilities are
operating and_

expanded and new facilitics constructed,

maintenance personnel will require training in new tech-
nologies and proeedures in order to upcmw etficiently nnd
meet certification requirements,

Most trentment-plant instructors work for State ageneies
and conduet courses at treatment plant sites, mobile tacil-
ities, or educational institutions,

I)OT code:

Treatment-Plant Instructor®:
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Noise control is a relatively new and growing tield, as more
optople become aware of the need for healthful surround-
ings, Many of us used to think that a roaripg engine, lawn-
mower, or vicuum cleaner hud more power than a guict
one. We have learned that power does not have to thl},
-and clatter.

Y
\

» We know that noise has damaging cttects: people become
irritable, students have trouble studying, conversation
is difficult, and the recuperative value ofsleep is interfered
with even when sleep is possible. Noise can raise blood
“pressure, heartbeat, and cholesterol levels. In addition,

- noise can permancntly damage hearing. Abouyt 16 million

Americans work on jobs where the noise level is so high
that their hearing is in danger.! Many of these 16 million

. are exposed- to additional noise—from tratfic, demolition,
and construction—after they leave work.

- Loss of hearing often begins with the high-pitched

sounds. If you arc a victim of noise overdose, you may’

wondér why bells remain silent and birds no_ longer s'ing_
You may not hear high-pitched sounds such.as **f,"" *'s,""

or *‘th,"" or you may mix them up **Fit"* may sound hke
“*sit"* or *‘math” like ‘‘mass.""-Not realizing what has hap-
pened. you are apt to misunderstand what your friends say.
Finally, you may fail té hear a siren or a warning whistle.

\

\\r—,

Legislation -

As we use more and more machines, legal methods are
needed to control noise. Community noise ordinances are
“the oldest type of legal control. *An increasing number of
cities are adopting them. Nuisance ofdinances prohibit cer-
tain actions, such as operati\)g construction equipment late
at night,. driving a car without a muffler; or disturbing
neighbors by yelling or playing a radio tod’-lqu. Perfor- .

! Donna McCord Dickman. **Noise and Its Effécts on Human Health
and Welfare."" Ear. Nose. and Throat Journal. January 1977.

Sy ) v

manee ordinances, usually casier to entorce, specity meas-
urable noise limits. An example is zoning, with noise lev-
els, day and night, set for cach zoning district, such as
résidential, commercial, and industrial.

The first national noise legistation was enacted in 1968
when Congress gave the Federal Ayiation Administrution
(FAA) the, respunslblhty for establishing regulations to coy-
trol atrcmtt noise, a responsibility this agency still has.

The General Seryices Administration (sometimes called
Uncle Sam’s purchasing agent) has issued noise specifica-
tions for firms having Government.contracts. Violatior may
result in cancellation of & contract. &

The National' Environmental Policy Act (NEPA) requires
that local and State gove‘F’nments assess the impact that pro-
posed projects, such as highways, airports, and-power
plants, will have on the environment before they receive
any Federal funds. Noise engineers and noise specialists
now prepare environmental impact statements, predicting
how much a new project will raise the noise level, so that
.excesslve noise can be stopped before it begins.

. The 1970 Act establishing the.Occupational Sufzety‘ and

_ Health Administration (OSHA) provides for the sctting and

enforcement of standards to protect the hearing of workers.”

However, there has been a delay in the semn& of "these
standards.

\ The most important noise legislation is probably the
Noise Control Act of 1972, as-amended by the Quict Com-
_ munities Act of 1978, giving the EPA the power to set
noise limits for various types of machine equipment. Man-
ufacturers of machines are required to meet the noise stand-
ards for their products. Samples of the product are sclected
off the assembly line and carefully tested under various
conditions. Although EPA employees do rescarch (at the
noise testing center in Sandusky, Ohio), set standards, and
make occasional tests, most of the noise testing is' done by
engineers and technicians employed:by the manufacturers.

<

A

. While some engineers are testing, others are w0rk|ng on

the desngn of new, quneter machines.
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Employment

Since noise control is a relatively new tield, most of the
workers now in it were trained in other fields and have
other responsibilities, such as air resources, highway plan-

ning, or occupational health. In the future, more workers‘

may ‘specialize in noise control.

It is likely that more audiologists, noise technicians, and
hearing-test technicians will be employed when the hearing
provisions of the Occupational Safety and Health Act are
fully enforced: The greatest number of openings for au-
diologists will probaw&be in schools and private practice.

‘Occupations

Some of the occupations in noise control work are mainly
concerned with the engineering or mechanical aspects of
projects. For example, noise engineers design quieter ma-
chines, highways, railroads, airports, and many other proj-
ects. Noise specialists may set noise standards, conduct
research, or develop educational programs that contribute
to noise control. Noise technicians operate the sound- testmg
instruments to measure and analyze noise. :

. Other occupatlons concentrate on the human aspects of
noise. Audiologists conguct programs to save hearing. They
identity individuals w
thers oesd with it. Audiometrists assist audiologigts and

¢ phyvians in giving routine hearing tests to large numbers

of workers, school, children, and others.

_

Audiologist “

Audiologists conduct programs to save hearing. They iden-
tify individuals who have suffered hearing loss and assist

them in dealing with the handicap.

Industrial audiologists conduct programs to save hearing
in business or industry. The industrial audiologist super-
vises audiometrists (hearing-test technicians) and schedules
hearing tests for all workers when they are first hired. The
workers are then retested periodically. The audiologist fol-

~ lows up with more detailed tests for any worker showing

a hearing loss. If the hearing loss was caused by noise on

- the job, the audiologist notifies the engineering staff or

consultants and cooperates with them in finding and con-
Jtrolling the cause.

In addition, the industrial audiologist assists the worker
who must deal with a hearing loss. This includes training
-in attentive hearing, speechreading (lipreading), or in the
use of a hearing aid. If a hearing aid can help, the audiol-

0 have suffered hearing loss and help °

‘Noise Control

ogist selects the best type for the particular problem. If
there is an ear infection or other condition needing treat-
ment, the audi: % #ist refers the worker to a licensed phy-
sician speciain..«t 2 wn diseases of the ear—or of the ear,
nose, and throz: -« to a surgeon if the hearing loss can be
corrected surgically. :

As experts in the human aspects of noise, some audiol-
ogists work for noise control offices of Federal, State, or
local government and help in evaluating noise regulations,
noise codes, and other control activities.

There are audiologists who are consultants, working with
lawyers to help workers collect compensation for damage
to their hearing. .

Some audiologists are résearch scientists, studying the
effects of noise on hearing and behavior. Others design
equipment, teach audiology, or organize programs and pre-
pare exhibits to alert the public to the need for hearing
commm{‘For one such exhibit, an audiologist designed

“unfair hearipg test’” @ show people what it is like to
be hard-of-hearing.

A hearing loss in 2 child ¢an keep the child from speak-
ing, learning, and relating w other people. Audiologists
often work with childrzn to wecovor and treat hearing prob-
lems as early as possible. Ui suse perhaps as many as half
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of the hard- of-hearing are over 65, audiologists also work
with the elderly.

Audiologists need sensitivity, stability, and personal
warmth to work with individuals, including the handi-
capped, and to present hearing conservation plans to work-
ers, employers, and the public.

‘Job Requirements

The basic requirements for an audiologist are completion
of work toward a master’s degree in the field, satisfactory
performance of a year's supervised professional practice,
and the passing of a national certification examination.
The audiologist needs to understand the mechanism of
the ear, the nature of sound, and the psychology of com-
munication. Coursework includes spcech and hearing sci-
ence, the physics of sound and electronics, the educational
processes of rehabilitation, anatomy, physiology, bio-
acoustics, and psychoacoustics. Coursework for industrial
audiologists needs to include hearing conservation, indus-
trial management, industrial engineering, and industrial
psychology. :

TR

Opportunities

Audiologists are needed in the Armed Services (where dam-
age can result from gunfire noise), and in factories, power
plants, airports, and mines, as well as rehabilitation centers,
psychiatric centers, health depanméhts. community speech
and hearing centers, schools, colleges and universities, re-

'search laboratories, and in private practice. They are em-

ployed in cities, on Indian reservations, in migrant camps,
and in economically depressed rural areas.

Some increase in openings for audiologists is expected
through the 1980's as a result of an increase in the number
of people having hearing problems and Federal and State
legislation that provides for hearing services to preschool
and school-age children who need them. The greatest num-
ber of job openings will probably be in schools and in
private practice. However, it is anticipated that more in-
dustrial audiologists will be needed, too, the demand de-
pending upon noise regulations prepared by the Occupa-
tional Safety and Health Administration (OSHA). -

A Ph.D. degree in audiology increases the potential for
promotion.to jobs in advanced research or in administration.

Source of additional information: American Speech and
Hearing Association, 10801 Rockville Pike, Rockvnlle
Maryland 20852. ‘

DOT code: Audiologist 076.101-010

Audiometrist "

Audioiogy aide

Audiometric technician
Hearing conservationist
Hearing-test technician

A first step in hearing conservation programs is the giving
of routine hearing tests to large numbers of workers,

- schoolchildren, or others.

Audiometrists assist audiologists and physicians (such as

. otologists and otolaryngologists) by giving screening tests
- to find individuals with heanng loss who need further at-

tention.
Audiometrists need patience and tact in dealing with peo-
ple, including the handicapped. They must be able to handle

_ delicate testing equipment and record test results legibly

and accuratel y

Job Requirements

No specific educational background is required of these
technicians. They are either trained on the job for 3 to 6
weeks by an audiologist or they are given an intensive 3-
day course covering the responsibilities of different workers
on the conservation team; the operation, calibration, and

- “f@
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care of various instruments for measuring hearing; the se-
lection and fitting of ear protectors (muffs and plugs); and
recordkeeping. The course includes an introduction to how
we hear and to the principies of noise measurement and
control, including legislation, such as State hearing-loss
compensation laws and the Federal Occupational Safety and
Health Act.

Opportunities

Audiometrists work in schools, industries, the military
services, and public hearing-conservation programs.
Openiugs for full-time audiometrists occur only in very
large hearing conservation programs. Usually the duties are
carricd out by another worker, frequently by an occupa-

‘tional health nurse or a school nurse. In industry, any em-

ployee—for example, a clerk in the personnel department—
may be trained to do the testing.

078.362-010

‘Noise Engineer

Acoustical engineer, controi

Noise engineers use engineering know-how to protect our
hearing by reducing noise from transportation, construction
equipment, power plants, factories, and other sources. To
do this, they conduct noise surveys (for enforcement and
research). First, they choose test sites, set up noise-mea-
sunng equipment, and train and supervise the noise tech-
nicians who do the testing. Then, using statistical methods
and computer processing, noisc engineers analyze the in-

. formation gathered and report their findings.

Eng‘ineers help industries solve noise problems by
finding the cause of noise and recommending control
methods. They examine engineering plans, prepare the
noise portions of environmental impact statements, aind
assist environmental lawyers in writing noise regulations.

Design is'an important part of all engineering. Some
noise engineers design the electronic instruments used for
testing hearing ability and noise levels. Others design noise
barriers to absorb or reflect sound waves. Still others attack

. noise at its source by designing quieter machines.

One engineer, specializing in highway noise, is compar-

ing the noise produced by different types of tires (and,

treads) on various highway surfaces at different speeds.
This engineer hopes to find a way of reducing noise by
improving tire design.

Another engineer, working for a large company, travels
to plants all over the United States, designing noise-reduc-
ing enclosures for machines. Each enclosure is custom
built. Openings have to be left for overhead cranes and for
conveyor belts, and it must be possible to observe each

machine’s operation (through rubber-mounted, double-layer,
safety-glass windows) and get to the machines quickly in
case of an emergency.

Duties of noise engineers arc often combined with other
environmental protection responsibilities, most commonly
air quality. In smaller communities, one environmental or
public health engineer may be responsible for controlling
air, water, and noise pollution.

Job Requirements

A broad background is recommended for an understanding
of acoustics, starting with high school courses in physncs
biology, chemistry, and mathematics.

A degree in engineering—civil (highway), electncal
mechanical, aeronautical, or acoustical-—or in physncs is

" required. Courses must include acoustics (with laboratory

work), mathematics (through calculus), and the physics of
materials and of the earth and atmosphere. Courses in light
and optics are useful, since many natural laws of light apply
to sound. Medicine, physiology, and psychology courses
are helpful for understanding the mechamsm of hearing and
the effects of noise.

Applicants must have or be able to secure a State license
as a professional engineer. .

Many openings require automoblle travel, so a driver’s
license may be needed.

Noise engineers are trained on the job for 6 months to
2 years. During this time, they attend courses and seminars
conducted by various agencies, such as the Federal High-
way Administration, and become familiar with the purpose,
policies, and currently used materials of the department for
which they work.

Or.iportunitles

Noise engineers .work for airports, power plants, manufac-
turers, consulting firms, universities, nonprofit research
organizations, and governmental agencies (such as the U.S.
Department of Transportation, the Bureau of Mines, the
Tennessce Valley Authority, and the Environmental Pro-
tection Agency). Openings are most apt to occur in cities
or near airports. Announcements and application blanks for
Federal jobs are obtained from any Federal Job Information
Center or from college placement offices.

Because of the long time it takes to become an engineer,
it is difficult for the student to know what the demand for
engineers will be at graduation, but there is a need for noise
engineers and the demand is expected to increase as people
become more aware of the importance of controlling noise.
The number of job openings will be affected by general
economic conditions, organizational changes in agencies,
new regulations (and stricter or more flexible enforcement).
and new technologies.

A doctoral degree in engineering or physics increases an
applicant’s employment prospects in research and devel-
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opment, teaching, and management. An advanced degree

in public works administration improves the chances for

pmmotmn to sn =iministrative opening.

DOT code: Nonse-Abalemenl Engineer 019.081-018

—

Noise Specialist

" Acousticlan, nnolse control
_ Environmental-program speclalist (nolse)

Nolse analyst
Nolse pollution-control speclalist
Nolse sclentist

Noise specialists use a knowledge of physical, biological,
or behavioral science to conduct research, investigations,
and educational programs that contribute to noise control.
Some travel between work sites, running a noise-sampling
network or making a survey of noise sources. Others work
in laboratories doing research, for cxample, on stress symp-
toms resulting from noise.

After completing a study, the noise specnalnst analyzes
the results, by statistical and computer methods, and uses
the results to develop noise-control methods or to set stand-
ards for allowable noise levels.

Noise specialists prepare environmental 1mpact state-
ments (predicting the effect a proposed construction project

- will have on the noise level), assist lawyers in writing reg-

ulations to control noise. They may irivestigate noise com-
plaints, prepare evidence, and testify in court. They write

technical reports and educational materials and present in-

formation on the why and how of noise control at publrc
meetings.

Since noise control is a relatively new field, public ed-
ucation is a large part of the noise specialist’s iob. Explain-
ing the health effects of noise has been the most successful
method for developing interest in noise regulation.’

Noise specialists are expected to communicate and co-
operate well with others, have an interest in envirorimental
issues, and be willing to travel.

The noise specialist may concentrate on one-area of noise
control, such as airport or highway noise abatement. Usu-
ally noise control is combined with other environmental
concerns, niost commonly with air quality. For example,
a transportation environmental analyst specializes in the
environmental problems caused by transportation, including
both air and noise pollution.

Job Requirements

The noise specialist needs 4 years of college-level course-

work, with an emphasis on physical, natural, social, or
environmental ‘science. Many assignments require graduate

_study. The major subject may be acoustics, physics, engi-

neering, physiology, biology, public health, mathematics,
economics, sociology, psychology, land planning or archi-
tecture. University programs specifically designed for a ca-
reer in environmental noise control are lacking; however,
the elements recommended are the following: engineering
acoustics (with the mathematical concepts and formulas in-
volved), computer’ science, environmental planning, the
health effects of noise, and the basics of management.

‘ _Courses in writing, speech, and psychology provide prep-

aration for presenting information convincingly. A" knowl-
edge of airport operations or experience as a building in-
spector can be helpful for some assignments. Work
experience may sometimes be substituted for part of the
education.

On-the-job tranmng extends over about a year. During
this time, the noise specialist learns noise regulations and
the principles, practices, and policies of the employing
agcncy

Opportunitles

Noise specialists are scattered in different government de-
partments, such as public health, occupational health,
safety, building, zoning, and transportation (including State
highway and aeronautics - departments, airports, and the
Federal Aviation Administration), and in large engineering

and architectural firms. .

It is anticipated that a growing interest in noise control
will result in increased employment of noise specialists. At
:present, there is a shortage of staff, but openings are limited
by a lack of funds. The duties of the noise specialist are
usually combined with those of another worker, such as the
air scientist. -

Opportunities are best for those having advanced degrees
and willing to relocate.

DOT code: Environmental Analyst 029.081-010

Noise Technician

Nolse Inspector

Noisé technicians, working in teams of two, operate sound-
testing instruments to measure and analyze noise. The data
they collect is used for research, for writing environmental
impact statements, and for enforcing noise regulations.
-Technicians may set up instruments on rooftops near an
airport to contmuously monitor noise from military aircraft;
carry small handheld instruments to answer a complaint
about a noisy air conditioner; or drive a van equipped with
built-in noise and ;,weather instruments to test noise along
a highway. Some check the level of noise that workers are
exposed to in factories. Some test manufactured products,

-such as trucks, snowmobiles, lawnmowers, chain saws, and

RS>



industrial vacuum cleaners. Others answer complaints about

noise and determine whether or not a law is being violated.

_Technicians check instruments beforé and after readings
to insure accuracy. They replace batteries and other parts
when needed and report out-of-order instruments to the
noise engineer.

They listen to noise, first with just their ears, then with
electronic instruments. In addition to pitch and loudness,
they record the time of day, weather conditions, the noisc
source, and the distance between the source and the meas-
uring instrument. They also note if the noise is continuous

“or on and off, if it is heard mainly from one direction, and

if there are reflecting walls, sound-absorbing materials, or
other structural conditions affecting it. Often one technician
takes readings while another records them. Afterwards,
both enter the information on charts and graphs.

Noise technicians work for either industry or govern-

ment. In government, some issuc summonses to noise vi-

olatofs and are called noisc-control officers or, in the Oc-
cupational Safety and Health Administration, compliance
officers' (C.0.’s). :

Noise technicians necd good eyesight and-hearing. They

have to be precise in recording test results and careful in-

handling delicate and expensive equipment. They -must co-
operate with other workers in order to work in teams of

two. If assigned to answering nuisance complaints, they '

must exercise tact to settle disputes between ncighbors.

Job Requirements

Requirements for noise technicians vary with the complex-
ity of the assignment, but the minimum are graduation from
high school, a driver's license, and ability to use arithmetic
and draw graphs. An understanding of logarithms is helpful

~ since the decibel scale is logarithmic. State and local gov-
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emment agencies often give new employees a3- to S-day

inteasive course. This course includes an introduction to
the physics of sound and hearing (how we hear), noise laws
and standards, problems of cnforcement, the effects of
noise on a cominudity (including interference with sleep
and speech), and noise control. The main part of the course
covers ‘methods of measuring noise and the care of elec-
tronic instruments. Laboratory practice is given in the use
of sound-level meters, microphones, tape recorders, and
other equipment.
" When the course is not available, a new technician is
trained on the job by another noise technician or engineer. -

When inspecting is an important part of the assignment,
workers with experience in other community nuisance-con-
trol programs, such as smoke, weed, and litter control, may
be retrained to work as noise technicians.

Experience with electronic instruments is preferred, and
college courses in physics, mathematics, or engineering im-
prove the chances for employment.

Opportuhltles

Openings for noise technicians will depend upon enforce-
ment activities of such agencies as the Occupational Safety
and Health Administration (OSHA) and the Environmental
Protection Agency (EPA), available funds, and public
awareness. Currently, more technicians are needed than are
employed in industry.

It is recommended that those who want to be technicians
expand their opponunmes by preparing for a broad base of
technical work, rather than by specializing in onc field,
such as noise, :

For promotion to noisc cngmccr a 4-year college course
is required.

DOT code: Pollution-Control Technician 029.261-014
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Legislation ' "

" U.S. Environmental Protection Agency. 1976), p. 8.
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Each year in the United States, smokestacks and tailpipes
let loose into the air we breathe 200 million tons' of fumes
and soot. This pollution reduces the distance we can see,

. corrodes buildings, strips the leaves from plants, burns our
eyes,.and increases our chances of suffering from lung and
heart disease or cancer.

More than 10 times a minute, we cannot keep from in-
haling the air, regardless of how.contaminated it becomes
with such pollutants as sulfur dioxide, carbon monoxide,

lead, mercury, arsenic, asbestos, and tiny lung-clinging bits ’

of ash. During one day each of us breathes in about 20

“cubic meters of air, enough to fill a room 9 by 10 feet.

With this enormous volume of air passing over the absorb-
ent surfaces of our lungs, even a trace of lead or carbon
monoxide can result in dangerous bloodstream levels. Other
substances, such as particles of asbestos, are not. absorbed
but pile up on our lungs over a lifetime. .
We are now spending billions of dollars on air- pollutlon

control, and there is no way to prevent this expense. If we’

don’t pay to control air pollution, we pay even more in

‘medical bills, lost time, and human suffering.

t

Seventy years ago there were some local *‘smoke control
departments,” but activity increased in the 1950's and
1960’s when many State and local air pollution programs
were organized. With passage of the Clean Air Act of 1970,
as amended in 1974 and 1977, States had to develop control
programs to meet Federal air quality standards.

.
~

1

! Choose a Cnreer Which Allows a Future: Professional Career
Opportunities with U.S. Environmental Protection Agency (Washington:

B .
. i . -

Employment

Legislation and environmental protection programs—~Fed-

eral, State, and local—have resulted in the formation of a

new, rapidly expanding industry, the’ manufacture of pol- .

lution-control equipment, an.industry that is creating new
manufactunng jobs.

Every year a thousand or more? new industrial chemicals .

are developed. Some of these enter the air as pollutants and
are found to be toxic. Engineers are needed to design in-
struments for detecting pollutants and methods for control-
ling them. '

The air-quality field is sometimes ca''~+ top-heavy be-
cause about 60 percent of the workze. . - professional,
technical, and managerial work. Zngineer. . «m the largest
occupational group. Inspectors and technicians follow next,
with smaller numbers of chzmists, meteorologists, other
scientists, and biometricians.? -

Growing numbers of women and minority group mem-
bers are becoming interested in engineering and in\reasing
numbers of them will be fmdmg careers in air resourc

" management.

In the future there will be more extensive use of remote-

control electronic devices for'automatic around-the-clock -

recording of air quality. New methods may be found to

““fingerprint’’ pollutants, identifying them and tricing them

to their sources so that the offenders can be prosecuted.

Testing of the air people.actually breathe while on the move
during a day will be used increasingly to supplement tests -

at set locations. Groups of people, such as school children,
factory workers, and traffic-patrol -officers, will be asked

to wear small electronic devices to register the total amount *

of air pollution they are exposed to during a day.

% Richard Lyons. **Chemicals in Search of a Solution,™” The New

York Times, December 25, 1977, p. 6E.
% Analytical Stddies for U.S. Environmental Protection Agency, Vol. ’

V: Manpower for Environmental Pollution Control (Washington:
National Academy of Sciences. 1977), pp. 361, 370.
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Air Resource Management

The greatest change in the future is apt to be an increasing
use of solar energy. a fuel which does not pollute the air
as present fuels do.

Occupations

Occupations in air resource management include air engi-
neers who design and construct many projects affecting our
air. They often work with air scientists, meteorologists, and
chemists who use their SClentlﬁC knowledge to find ways
to improve the air.

In addition, many technicians assist the professionals in
data collection and routine testing. For example, the bio-
metrician plays an important role in advising scientists on
the use of statistical methods. In laboratories, chemists may

- be assisted by technicians and aides.

R N
Air Ch'emistd

Chemist -
Envlronmental chemlst

Air'chemists use their k‘nowledge of chemical reactions to

identify pollutants in the airand their effects on the envi-
ronment ‘They utilize simple routine tests for common pol-

6

lutants; but, when necessary, they also make a more de-
tailed analysis of substances filtered from air, smokestacks,
or exhaust pipes. S

To analyze a sample, the chemist uses a series of tests.
Each test eliminates a group.of possibilities and helps de-
cide what the next test will be until an ingredient is pin-
pointed. The chemist then determines, not only what sub-
stances are in the sample, but how much of cach, using

- special scales, which even a touch can upset because of oil

and moisture on the hands. : »

The pollutants in the air are not just the sum of-all the
dust, smoke, fumes, and gases released, but also include
substances created by the interaction of original pollutants
in the presence of moisture or sunlight (or varying combi-
nations of moisture and sunlight) forming acids or photo-
chemical smog. Smog may be more dangerous than the -
original pollutants. All the chemistry of smog and acid for-
mation is not fully understood, so some chemists are as-
signed the job of finding out exactly what happens when
various chemicals mix in the presence of moist air and
sunshine. '

~Others investigate the effects of- different pollutants on
construction materials and on living tissue, using their
knowledge of how chemicals interact. Still others develop
simple inexpensive tests that can be done routinely for com-
mon pollutants, study the effect of different pollutants on

" visibility, find out how poliution from supersonic airplanes

is changing the earth’s climate, or trace pollutants to the
industrial plants from which they come by exammmg thern

mlcroscoplcally
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Air chemists set up complex equipment. They-train and
supervise laboratory technicians in the running of routine
tests. They act as chemical consultants to other workers,
"such as air engineers; write technical reports on the results
of their work; read publications on chemistry and meet with
other scientists and engineers to keep_up with new devel-
opments in their field. ' '

Job Requirerhents

The chemist needs a college degree, with a major in;chem-
istry or a related field, with at léast 24 semester hours of
chemistry {30 hours for Federal jobs). Courses should in-
clude quantitulivchnulysis;'inorganic, organic, and physical
chemistry; physics; biology; and mathematics (algebra and
calculus). An, advanced degree—usually a Ph. D —is - re-
quired for most research assignments.

Applicants for government jobs apply at city, county,
State, and Federal civil service offices. A written exam is
usually given. '

Air chemists are trained on the job for a year, while they

;

- learn State and Federal clean-air regulations and become

familiar with methods for applyln;;, chemlstry to pollution
problems. :

Opportunitlies

Air chemists are employed by government agencies, by
industries having air-pollution problems, by private con-

* sulting firms advising industries, and by colleges, univers-

ities, and nonprofit research organizations.
Although there are job openings for chemists, there are
not many opportunities to specialize in air quality. Because

“rain carries chemicals from the air to the soil and on to
streams and lakes, air pollutants are often probléms in soil-
~and water as well. Most pollution-control chemists do not

specialize in air. water, or soil, but analyze samples and
work on pollution problems anywhere in the environment.
Some organizations hire only one chemist at a location.

In larger organizations, there can be a possibility of ad-.

vancement to chiel of a chemical laboratory.

022.061 010

Air Engineer o
Alr-management englneer
Alr-poliution-control engineer

" Alr-quality engineer

Alr-resource engineer

- Alr-sanitation engineer

Air engihcers usc enginecring know-how to keep the air fit

to breathe. All engineers are problem solvers. Problems are

assigned to them, but the choice of techniques and inter-
pretation of results.is up to them. They decide where and
how often air testing should be done, set up equipment,

~and train air technicians to run tests. They collect all the

test results for computer processing, analyze.the findings,
and report their recommendations. Reporting may take the
forms of a letter, a technical amcle. a4 news relcase, a
speech. -

-Some engineers are asslgned to seek out sources ot pol-
lution’ and find ways to control them. A map is drawn to
show all the important pollution sources in an-area: An
engineer visits the industries on the map, inspects their
control equipment, and-suggests imprpvements. If regula- |
tions are being violated, an agreement is reached with man-
agement on steps to correct the condition and a deadline is
set. When necessary, the engineer collects evidence, such.
as test results and photographs, for testimony in court.

To prevent new pollution, plans for construction that may
add pollutants to the air are first analyzed by air engineers.
Only engineers can approve, reject, or recommeqd changes
in engineering plans® Studying the plans, along with infor- |
mation on wind direction, climate, population, traffic,
housing, types of fuel used, and the contours of surrounding
land, makes it possible to predict how much new pollution
will result from the building of a powerplant, highway, or
papermill. Engineers then recommend whether or not con-
struction should begin. ,

An important part of engineering is design. Some air
engineers design and test different types of barriers to help
keep car exhaust away from houses near highways. Others
design instruments for testing the air or devices for con-
trolling pollution, such as fabric bags that filter smoke,

scrubbers that wash stack fumes with water, or electropre-

cipitators that use an electric.charge to remove the fine ash
that results when crushed fuel is burned in power stations.

There are other engineers who, instead of working on air
cleanup, stop pollution at its 'sources by developing new
industrial processes, finding methods for removing sulfur
from coal, or designing engines that use new kinds of -
power: f T

Air engineers make important decisions, such as what to
do when a dangerous chemical is spilled. Ordinarily they
work regular hours, but they are on call when there is an
emergency, such as a plant breakdown. a buildup of pol-
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Air Resource Management

lutants in stagnant air, or a train wreck releasing poisonous
gas into the atmosphere., ‘

* They keep up with new discoveries by reading literature
in the field and by meeting with other engineers and sci-
cntlsts They are expected to know how to use a library to

look up information, how to use a computer and statistics -

in research, and how to draw graphs and maps.
They are expected to.answer. questions the public may

- have about air quality and to help in educational projects.
“For example, since fuel burning is a major cause of air

pollution, an air engineer may conduct a_ program to en-
courage the use of solar energy.

Air engineers must speak and write effectively. They
have to be tactful, firm, and impartial in dealing with a
wide variety of people, including contractors, plant man-
agers, and attorneys. It s not easy to tell a contractor that
carefully made plans have to bc changcd to prevent air
pollution. :

Air engineers usually travel within an assigned area.
There is some exposure to chemicals, fumes, dirt, dust,

noise, extremes of weather and temperature, and occasional’

climbing and lifting.

‘Job Requirements

The basic .requirement for work as an air engineer is a
bachelor’s degree in some branch of engineering, such as
civil, chemical, mechanical, electrical, industrial,
or public health. The degree should be from a college or
university accredited by the Engineer’s Council for Profes-
sional Development; registration or certification as a profes-
sional engineer (with the local State Board of Professional
Engineers) is necessary. Students are not expected to spec-
ialize in air quality until after graduation.”

The engineer needs mathematics, including calculus and
some science courses. Particularly helpful are courses in

. physics, chemistry, biology, physnolog,y, “toxicology, and
' meteorology.

A driver's license is needed for travel betwecn sites.

. Industrial employers may require some experience in their

particular industry, such as pulp and paper or automobile
manufacture. ' °

For government jobs; a civil service exam is usually re-
quired. Application is made to the civil service offices of

~ the various levels of government and to the nearest fegional

office of the U.S. Environmental Protection Agency (EPA).
" Air engineers are trained on the job for 6 months to 2
years. During that time, they become skilled in methods of

‘measuring and controlling air pollution. They learn about

the nature and extent of pollutants and the processes that
produce them—industrial operations, stationary and mobile
combustion sources, and community wide sources, such as
automobiles, homu heating, and drycleaning—as. well as
the economic, environmental, and health effects of such

_pollutants. They also become familiar with Federal, State,

and local air-pollution laws and regulations.

E)

Opportumties

Air engineers work for city, (.ounty, State, and Federal
agencies; for industries that have air-pollution problems,
such as chemical plants, petroleum refineries,
power plants, steel mills, and foundries; and for private
consulting ‘firms. Pay is usually higher in private industry
than in government. -

The names vary across the country, but some of the State
agencies that employ air engineers are the departments of
environmental quality, transportation, health, and natural
resources. The U.S. Environmental Protection Agency also
has research centers and 10 regional offices.

New air regulations have created a demand for air en-
gineers, who make it possible for industries to meet the
new requirements. There are opportunities for air engineers
in industry, in government, and in consulting companies.

.The largest firms hire their own air engineers. Smaller firms

electric -

rely on either government agencies or private consultants -

specializing in environmental engineering.

Engineers arc often assigned to a series of projects, oc-
casionally acting as project leaders. Experience as a project
leader gives an engineer an opportunity to develop and

demonstrate management ability. A small number of ex-

ceptional engineers are promoted, after several years of
experience. to chief engineer, as openings occur. A chief
engincer may be assigned a geographical area and is some-
times responsible for water quality as well as air quality.

DOT code: Air-Pollution Engineer

019.081-018

Air Scientist

Air-quality speclallst o

Alir resources scientist

Environmental analyst (air)
Environmental program specialist (air)

Air scientists, with different specialities in the physical and
life sciences, use thejy scientific knowledge to find ways

.

of improving the ai€;we breathe. Field studies to detect and -

analyze pollution are a-basic part of the work. Studies in-
clude inspecting and testing sources of pollution, such as
smokestack and car exhaust, and testing the quality of a
bient air (the ocean of air surrounding us). Samples of soil,
water, vegetation, or materials affected by air pollution may
also be tested. Information collected in the field provides
data for research studies and is used to enforce air quality
regulations, check the effectiveness of control methods, and
warn of hazardous conditions.

After completing a study, the scientist recommends
changes in activities to control pollution and prepares a
technical report.“The report may fnclude charts, maps, and
an’ analysis of what new control methods would cost.

79 |
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Air scientists give scientific advice on air-pollution prob-
lems to government officials and plant superintendents, in-
vestigate complaints of injury to plants or. animals caused

© by toxic substances in the air, explain air-pollution Jaws
~and regulations, and give talks to civic groups. They assist

in preparing environmental impact statements, predicting
the effect that newly proposed projects, such as highways
or powerplants, may have on air quality, and comparing

the end results that might be expected from alternate proj-

ects.

To discover- which pollutants are dangerous to breathe
and'in what amounts, scientists conduct research on animals
or analyze medical findings and statistics to discover what
different contaminants do to human health. When cancer

or heart or lung disease is reported more, frequently in one

State than others, air scientists may be assigned to help
discover why. Other scientists study the effects of carbon

- monoxide on the nervous system or on behavior; find out

how much cigarette smoking increases asbestos damage to
the lungs; trace vaporized cadmium as it spreads from the
air to land, water, and food crops; or inyvestigate birth de-
fects resulting from air pollution. g’

Instead of studying the effects of pollutants on people,
some scientists study their effects on crops, trees, and farm
animals or on materials such as metal, paint, rubber, and
fabric. y

Scienfigts - are” assigned problems, but the methods for
solving tie problems and the interpretation of the results
are left dp to them. In any research, statistical methods are
necessary, both in planning the study and in interpreting
the results. By using computers, scientists are able to deal
with more information than was formerly possible. )

Scientists help develop policies, collect evidence against,
polluters, appear as witnesses in Court, and assist in pre-
paring proposals asking for Federal grants to pay for re-
search. They.'may travel to different work sites, often

throughout a State. They are expected to keep up with cur-

rent trends, have practical ideas and express them clearly—

: P .
ordlly and in writing—and cooperate with coworkers. They

need good eyesight, good speaking and hearing ability, and
the ability td lift up to 5 pounds and occasionally over 15
pounds of equi\pmgnt.

| .

Job Requirements .~ o
| Y

Different assign}nents call for different preparation, but the
minimum requirement for an air scientist is a 4-year degree
in one of the sciences (such as biochemistry, physics, geo-
physics, or biology) or in engineering, mathematics, en-
vironmental health, industrial hygiene, public health or sai-
itation. Regardless of their major, air scientists need to

know something/ about -chemistry, physics, meteorology,
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In a year or more of on-the-job training, air scientists
become familiar with technical developments in" air-pollu-
tion control, along with the legal problems involved in en-
forcing laws and regulations-~Fh¢ training includes a 5-day
course in visible-emission evaluation (estimating how dense

industrial smoke is by comparing it with a density chart). -

Opportunities /

Air scientists work for Federal, State, and local departments
of government (transportation, health, and“environmental
protection), industries that discharge pollutants into the air
(and need help with control"methods), and private consult-
ing firms. A few work for private organizations advocating
cledn air.

Among 4-year graduates, opportumues are best for ma-
jors‘in engineering or physical scicnce. A person majoring

- in biology may need an advanced degree to find work as

an air scientist. The employment outlook depends upon
public awareness of the importance of clean air and the
availability of funds for air quality control and research.

Opportunities for the more responsible assignments and
for promotion are better with advanced.degrees.

" DOT code: Air Pollution Analyst ) ' 029.081-010

Air Technician

. Alr-monitorin ’gtechnlcum '
_ Air-pollution“control Inspector

Air-quality technician

' x /
Alr-sampling techniclan? R

Air technicians collect samples of outdoor air or of pollu-
tants, such as fumes or dust entering the air. They do rou-
tine tests on the samples, using special measuring instru-
ments; record the amount of pollutants; and supply this
information, often in graph form, to an engineer. Because
tubing inside instruments stretches, lights dim, and chem-
icals weaken, technicians frequently calibrate or check
measuring instruments to be sure they are reading correctly.

. Some technicians keep watch on pollution sources, either
inspecung smoke-control equipment in factories and ob-
serving the density of £:noke plumes or testing, the engine
exhaust from cars and trucks.

Some air technicians operate vans equipped with built-in *

electronic instruments and investigate air-pollution com-
plaints or use the same vans to gather information on air-
pollution in traffic. ,

‘Other technicians, instcad of watchmg putlution sources,
test the quality of the outdoor air we breathe. A technician

"assigned a route of rooftop instruments drives between

‘worksites and climbs stairs and ladders to adjust equipment
on wind-swept roofs, read instruments, and collect samples.

Q1
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Other technicians maintain continuously run electronic

equipment set up in stationary housetrailers. In each trailer, ..’

a vacuum pump pulls outdoor air, 24 hours a day, through
a glass pipe running the length of the trailer. There are
outlets along the pipe ‘to supply air for the various tests
being run. Air bubbles through’ chemical solutions that
change color if sulfur diuxide or nitrogen dioxide are pres-
ent, and a colorimeter measures the color changes. Particles
settling out of the air make soiled spots on a moving strip

of -filter paper, and a photometer measures light passing

through the spots to determine their density. There are other
instruments to measure other pollutants; and, since weather
affects pollution, weather instruments are installed on the
roof of the trailer.

All the instruments can be connected to recording devices *
that automatically graph measurements on 30-day rolls of

paper, or they may be connected to a data averager that
compiles and averages the information and supplies it every
15 minutes to a centralized computer.

The technician replaces chemicals and worn tubing, -
. checks to see that all units are operating, calibrates by test-
. ing the instruments’ with samples of known composition,

and records results, If an instrument needs repair the tech-
mcmn*remo&es the unit.

-For any amgnment the air technician drives a car or vah
to travel between test sites. Technicians need to know
something about both mechanical and electrical work,
enough- about electronics to remove the right part for re-
placement, and enough mathematics to draw graphs and
use mathematical formulas. Accuracy in reading data and

. a legible handwriting are necessary.

'Work may include working next to moving machinery,
adjusting equipment outdoors in freezing weather or indoors
in boiler rooms, and lifting bottles of chemicals. There may
be exposure to fumes when’ testing pollutlon sources, and
noise may exceed safe limits, Specially designed ear muffs
are worn to protect the hearing of the worker testing cars.

The work is routine because tests must be run thousands
of times in exactly the same manner. However, new pro-
cedures and new instruments are often developed.

On some assignments the technician has opportunities to
introduce ideas for improving equipment and may be able
to use specml skills, for example, skill in sheet metal work

for building tovers for instruments, or in photography, re- |

cording factory smoke plumes, damage to trees, or other
evidences of pollution. : E

Job Requirements

Air technicians are usually required to have either 2 years
of college-level technical education or technical experience.
The education may be in technical school or in college,
with such courses as engineering, physical science, and

‘mathematics. Practical experience may-be in either analyt-.

ical laboratory or mechanical and electrical work. Particu-

. State, and>

67
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ariv gesirable is experience with instrumentation or with
' hurning engines, such as automobiles, motorcycles, or
industriai tuel-burniuy +fevices. Practice in using minicom-
puters would be helpful. A driver’s license is required.’

Applicgnts fgr government jobs apply at city, county, "
eral civil service offices. There is usually a
practical written’test, which may include questions on- air-
pollution-control regulations. Intormation on what a test
covers can be obtained at the civil service office. '

Air technicians are trained on the job for about 6 months.
The training includes a few days learning how to observe
smoke density. . .

Opportunities ]
Air technicians are employed by government—i:- , county,
State, and Federal—in health, environmental, ara trans-

portation or traffic departments. They are also €mployed
by private engineering consultants-specializing in environ-
mental problems and by large industries with pollution
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problems, such as chemical plants, powerplants, refineries,
papermills, cement plants, metal processors, and dutomo-
hile manufacturers.

Employment is scattered. One State air-resource agency,
for example, has only 10 air technicians, yet another has
about 80; a large paper manufacturer has 2, As openings
may be limited, it is recominended that anyone interested
apply at more than one plac> and also consider other types
of technical work (including water-pollution control).

For promotion, a 4-year college degree with a major in
engineering or physical science is usually necessary ©

Air Resource Management

»‘ - ’

On-the-job «raining in weather information and instru-
mentation lasts about & months.

Opportunitias

A limited number of technic., d to assist the me-
teorologists who predict air pc . Aore are hired (by
weather departments) to asist less specialized meteorolo-
gists whu predict the weather.

Promotion to meteorologist requires a 4- to 5- yedr college
course.

DOT code: Pollution-Contro! chhmuan 029.26l-0!4
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Air Technician, Metescrolegy

DOT code: Weather Observer 025.267.014

Biometrician

Meteorciogical technician

s p——

A ‘few air technicians are assigned to assist the nwteorol-
ogists who, forecast air-pollution levels. These technicians

" observe sky and visibility conditions, read weather instru-
ments, receive weather information from teletype and fac-.

simile machines, perform mathematical calculations (to de-

" termine. for 2xample, the average wind speed), get data

ready for keypunch op-rators, an¢ enter infornsition. on
graphs and maps (for example, mups to show wind direction

", and the heigiits of hills and smokestacks).

Technicians measure and. record teniperature, pressure,

- humidity, wind speed and direction, and precipitation. They

wire, set up, clean. and calibrate weather instruments. To
get informatior: on the upper layers of air, they.float bal-
‘loons cquipped with miniature radio transmntters record
information transmitted as ‘‘bleeps,’’ and calculate the
hclght of the balloons, using the triangulation method and
trigonometry tables.

Most of the work is indoors, preparing graphs and maps
and posting data or performing mathematical calculations.
However, part of the work is cutdoors. Technicians travel
in all kinds of weather to test sites fo check equlpment and

take rcadmgs

Wcathgr instruments weighing about 30 pounds are set
up on 10-foot tripods located in various places, such.as

- roofieps. trailer tops, or ski-lift pylons. Usually a meteor-

E\.
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olqgist and a technician work together to install equipment.

Job Requlrements

The tcchmcnan is rcqulrcd to ha\‘/f either related education
or expcncncc "The cducation may be 2 years of technical
“training or an associate degree i in enginecring, mathematics,
or. physics. Work experience Ufing scientific fastruments —
for example, as an engincering technician—may Be substi-
wited for the education. A driver's license is needed.

I

Eiostatistician

Biometricians advise air scientists and others on the use of
statistical methods, both in planning research and in inter-
preting the results. )

How can cne be sure that a sample of the air or of the
population for example, is representative? How many mea-
surements must be taken to obtain reliable results? How
much error can be expected in a study? These are some of
the questions_biometricians answer for research workers.

For example, one biometrician is helping an air scientist
compare figures on the number and severity of brown lung
disease cases with the amount of cotton dust found in the
air. Another is helping interpret experiments on mouse em-
bryos to determine which air pollutants, or conbination of
pollutants, cause birth defects. An industrial hygienist has
discovered that employees of one factory have a higher rate
of cancer than is found in the general population; a bio-
metrician will help decide whether the higher rate is sig-
nificant or due to chance. ' .

A large amount of test data is collected on air pollution
and other conditions. Biometricians or other statisticians
are heeded at times to assist ia planning research, preparing
data for computer analysis, and interpreting results. .

Job Requirements .

The minimum requirement for biometricians is 4 years of
college. Students either major in biology and minor in sta-
tistics ‘or major in statistics and minor in biology. Because
mathematics courses have to be taken before statistics
courses, students’ planning graduate study often wait until
after graduation to study statistics. The required courses are
blologlcal science or medlcme mathematics (through cal-
culus), statistical ‘methods, probablllty theory, and com-
puter uses. Courses in engineering, physics, chemistry,
meteorology, economics, or sociology are helpful for other
environmental applivations of statistical methods.
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is obtained by releasing helium-filled ballons carrying in-
struments that measure weather conditions. The weather
data is transmitted by radio to a ground rcceiver at regular
intervals as the balloons rise.

Many special field programs are conducted to investigate
the cffects of different weather conditions on the distribu-
tion of pollutants in the air. The air-pollution meteorologist
is one of the main participants in these programs.

First, instruments and equipment are sclected and in-
stalled. Meteorological towers are frequently used. These
are steel frames that range in height from 10 to scveral
hundred meters, with weather instruments attached at se-
lected levels..

Field programs are conducted to discover the behavior
of plumes (strcams of smoke from smokestacks and other
sources) and to study how wind flows around buildings and
mountains, through valleys, and along shorelines.

A plume from a tall stack can be level at one height,
well contained in form, and extend a great distance down-
wind. At another time, the same plume can take the form
of a large,.looping streamer with rapid upward and down-
ward movement. The flow of wind about a building or in
the vicinity of a large, high ridge can cause pollutants to
collect in one area while being vigorously dispersed in an-
other. It is important for the air-pollution meteorologist to
understand thoroughly the ways in which these different
phenomena affect pollutant concentrations.

Field .programs are usually very costly and take a great

deal of time. The meteorologist often makes a model for

ise in a wind tunncl as an alternative to actual field pro-

‘grams. This procedure has provided very successful results.

Another procedure used even more frequently by the air-
pollution meteorologist is mathematical modeling. The

emissions of pollutants and the atmospheric processes are,

simulated by complex mathcmatical equations, which are
solved by computer. For this purpose. the meteorologist
must have a good backgmund in inathematics and computer
technology.

Mathematical or simulation modeling provides the me-
teorologist with a tool to make estimates of pollutant con-
centrations from new sources of emissions, control strate-
gies, and population growth. Such estimates are necessary
for the management of the air resources to protect the health
and welfare of the public.

Metcorologists on an air-quality team are expected to
advise other scientists and engincers on problems involving
weather or climate. They recommend sites for air-quality
measuring instruments. They advise on the best locations
for powerplants or industrial parks and help in preparing
environmental impact statements, predicting how proposed
projects will affect air quality.

They are expected to keep up with new trends in fore-
casting weather and air pollution, and they need the ability
to express themselves clearly, both directly and in writing.
They work mostly indoors, analyzing data and preparing
reports, but they also travel to test sites in all kinds of
weather, carry cquipment, and climb laddt,rs to reach
weather instruments.

Job Reqmrements

Meteorologists nced a bachelor's degree in meteorology.
engineering, physics, or chemistry with coursework in me-
teorology, climatology. fluid dynamics, thermodynamics,

and advanced mathematics (including calculus). To spe-

cialize in air quality, there may be an additional require-
ment, such as a ycar.of graduate study or work experience
in meteorology and ‘air-quality control. Some college stu-
dents obtain experience in meteorology before graduation
by working for the National Tceanic and Atmospheric
Administration (NOAA) part of a school year.

Meteorologists specializing in air quality are tmmed on
the job for 1 to 2 years, learning applications of weather
science to the problems of air pollution.

Opportunities

Air-quality metcorologists work for large industries (such
as chemical plants, petroleum refineries, natural gas com-
panies, and powerplants), universitics, government cnvi-
ronmental agencics, and private consulting services. '

Because of tne effects weather has on air pollution, there
is an increasing demand for metcorologists to work in the
air-quality field. Openings are scattered, and opportunities
are best for those willing to relocate.

Promotion‘to chief metcorologist is possible after several
years of expericnce. Graduate study helps in obtaining ad-
ministrative work and research assignments.

DOT code: Meteorologist . 025.062-010
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Land, Fish, and Wildilfe Management

Either the civilized and natural worlds learn to live together
or they will perish separately.
’ —Henry David Thoreau

Workers in ]l_rzd‘ fish, and animal management help us use
our natural resources without destroying them. If trees are
cut, other trees are planted. Streams are restocked with fish.
If a meadow is used for grazing, the number of animals or
the land is controlled so that g*:-.s are not trampled until
nothing will grow.

For many years we took our «o..ronme for granted.
There was what seemed an er” es - oply of trees, srass,
and wildlife (including greai Levas o+ buifalo), The lakes,
not to mention the ocean, secired tou vast ever to be pol-
luted. Rainwater was pure. Natuie was a limitles store of
treasurcsytb be found and raided. Recently we have begun
to realize that resources can run out. There is no bottomless
pit of coal or oil. The ocean is not too vast to become
polluted. Rain aloae cannot purify our contaniinated air.
We are, in danger of making our planet too poisoiied, too
exhausted to support human life, in danger ¢f i-aviag a dust
"bowl for future generations.

Animals, like people, need an environment 1 which to
live, a habitat supplying food and shelter. When a forest
or stream is destroyed, the animal: that naturally live in it
are destroyed t o, and we lose another natural resource.

There are about & million forms of life that we know. and
maybe 10 million forms not yet sicdied. There are dnimals
at the bottorn_of the ocean, in hot' springs, and in caves.
Some. may become extinct before wé get a chance to learn
~ anything about them. Once a species is lost, it is lost
~ forever. o

It is impossible to say that.any form of life is useless
Plants and animals depend upon each other in a complex
web of relationships. When one plant or animal becomes
extinct, others are affected. We cannot be sure which spec-
ies may be needed for our own survival. Any species may
hold clues that will help us learn how to prevent deseases,
such as cancer. Who could have guessed that a blue-mold
would produce the life-saving drug, penicillin?

Legislation

Vhat are w  doing to save our land, fish, and wildlife?

¥ arkape the fiest step was made over a hundred years ago

w.ih the e.ablishmen: of Yellowstone Park, the beginning

~" sy Inaaonal-Park System. The Forest Service was or-
«zed in 1905, The Fish and Wildlife Coordination Act”

or 1934 provides that surrounding land be bought for pro-

tection of wildlife when an area has to be flooded.

More legislation was passed in the 1970°s: The National
Environmental Policy Act requires environmental impact
statements on projects that affect *‘the quality of thé human
environment’' so that alternate plans can be considered.
The Coastal Zone Management Act offers financial aid to
States so that they can develop coastal management pro-
grams. The Ocean Dumping Act is phasing out offshore
waste disposal. The Endangered Species Act attempts to
save animals likely to become extinct. The Federal Surface
Mining and Reclamation Act of 1977 sets up an Office of
Surface Mining in the U.S. Department of the lntenor to
regulate the strip mining of coal.

" But the greatest environmental decision of our cen' ry
may come out of the fight over public land in Alaska, our
last frontier. Will there be a plan for long-range, continuing

‘use of the land for many purposes? Or will the rich, natural

resources be wasted in.a race to'use them? What will happen
to the caribou herds and polar bears when their habitats are
destroyed by pipclines, highways, and mining towns? How

_much land will be left as wilderness?

2

Employment

Foresters, wildlife biologists, fish biologists, park rangers,
conservation officers, and land planners have the compli-
cated responsibility of saving natural resources while still
making it possible to use and enjoy them.

e .- . 88

Aruitoxt provided by Eic:



4

\

i

74

. Land, Fish, and Wildiife Management

'

QOccupations in land, fish, and snimal munagement ¢ ce
thought of as jobs for men are now open to women as well.
Mnhy women, for example, are now enrolled in forestry
courses, and it-is no longer unusual to sec women working
as park rangers. '

Job openings for most of these occupations, however,
are limited and competitive. At the technician level some
of the openings are temporary or scasonal and, becausc
there is a shortuge of openings for foresters, technicians
must compete with foresters for technicians openings. Even
for professionals, such as biologists, openings‘s arc few.

“ Occupatipns

Occupations in land, fish, and animal management include -
land plangers who study the land, its soil, water wildlife,
and other features to develop the land with minimal damage
to the environment. Landscape architects design projects.
Conservation ofticers patrol fish and wildlite arcas to

W protect our natural resources. Park rangers work alony; with

Q

E
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them to patrol and maintain the park facilities, an:. ex,lain
activities to visitors. Foresters manage forest la:.:, Moth

" public and private, and are often assisted by forest rechni-

cians who perform a wide range of duties in tree - ~.nting,
firc prevention.and control, road construction, auws inany
other activitics. Wildlife biologists specialize in studying
birds and wildlife and the effects of pollutants on them.

Fish biologists promote the growth and reproduction of
fish in nature and in hatcheries. These professivnals often
concentrate on resecarch, or they mz;y-\hold administrative
positions. The day-to-day operations of fish hatcheries are
usually supervised by fish culturists. A

—

Conservation Officer .

Geme and fish protector .
Naturai-resource officer
Specilal agent (wiidlife) N

Conservation 6fﬁccrs patrol fish and wildlife areag‘*to pro-

- tect natural resources so that people have an opportuinity, to

enjoy them. They travel over a large area on foot, by put?ol\

e

officers, carry a revolver, and have authorily to enloree
laws. -

Conservation olficers check fishing and hunting licenSes;
investigate illegal burning, boating and hunting accidents,
and reports of dogs chasing deer. They give first aid to
accident victims.

On marine assignments, they patrol shellfish areas and
board commercial fishing and lobster boats to inspect for
violations.

They may assist fish and wildlife biologists by collecting
information on the presence of food and cover (bushes for
shelter), reporting when winter feeding is necessary. They
may plant food patches for wildlife or assist a biologist in
a fish census or an animal rescue opcration.

The conservatior officer wears a uniform and wading
boots, carrics a walkie-talkic and binoculars. and may use
a camera to record evidence for use in covrt. On call 24
hours a day, 7 days a week, for cmergencies, the conser-
vation officer is expected to work during peak visitor hours,
such as weckends. Because waterfowl hunting is busiest at
dawn, racoons arc hunted in the late evening. and deer
poaching is done after midnight, conservation officers often
work a split shift.

Thcy must be able to deal effectively with people, com-
municate clearly, and write accurate reports.

Working as'a conservation officer is hazardous. During
the decr-hunting season, these officers go alone into iso-
lated woods to confront poachers, who are armed.

Job Requirements

High sc.;00l graduation is required plus either expericnce
or educativn 12 law enforcement, farming, or resource man-
agement. Tie eaperience-or-education requirement may be

met by 2 to 4 years’ work in wildlife conservation, game

breeding, forestry, fish culture, or commercial fishing: or

. a 2-to-4-year, college-level course in law enforcement, nat-

ural resources. or biology.

As requirements vary from Statc to State, it is necessary
to check with an officc of the State civil service commis-
sion.

Applicants must be at least 21 ycars old (age require-
ments vary with the State), in good physical condition, and
have a driver’s license. They may be expected to know how
to maintain equipment, such as a boat, auto-boat trailer,
two-way radio, and fircarms. A commercial pilot license
is nccessary for some assignments.

car, tnotorboat, or sometimes by airplane. Emphasis is on ™.,

voluntary compliance, and much effort is spent on educa-
tional activities, explaining laws to visitors and giving talks

< to groups.

Conservation officers enfogce laws pertaining to auto-
mobiles, motorboats, water pollution, noise, and fire con-
trol in addition to hunting and fishing laws. In some States
they are unarmed. In other Statés thecy qualify as peace

Opportunities

Most conservation officers work for State conservation de-
partments. States usually hire residents familiar with local
conditions and animals. A smaller number work for the
U.S. Fish and Wildlife Service. Federal empoyecs may be
required to relocate outside the State.

189
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Openings are limited. Future hiring levels with the U.S.
Fish and Wildlife Service are expected to be low. It is wise.
therefore, to check on what local prospects are before plan-
ning on this carcer. ,

With additional experience or education, promotion is
possible to supervision of conservation ofticers,

DOT code: Fish and Game Warden

1P WO LT

Fish Biologist

Fishery blologist
Fish speclalist

Fish biologists promote the growth and reproduction of fish
‘in nature and in hatcheries. At one time, the mai.. activity
of the fish biologist was the restocking of lakes and streams.
Now, it is improving and protecting habitats so that fish
have a place to live. The fish hinlogist samples and tests
water, looking for sources of pollution and for sites where
fish can safely live and grow.

To study a.lake, the biologist first goes out in a boat,
drops a weighted line to measure the depth, and draws a
‘bottom contour map, showing the depth at different loca-
tions. From this, the volume of water in the lake is calcu-

° -
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lated, The biologist then uses a net to collect sianples of
the fish population. From the samples, using statistical
methods, it is passible to estimate how many fish are in the
lake und prepare groswtiy curves for the different species
vollected, Sample fish are dissected, the stomach contents
analyzed, und any parusites present identified. The biologist
collects samples, too, of aquatic insects and bottom orga-
nisms that fish eat. Using all the information gathered, the
biologist makes recommendations as to how many and what
kinds of tish might be added to the lake and how much
{ishing can be permiited (season, gear, and catch limits).

The biologist may later examine fish catches and, flying
over lakes in a small airplane, count the people fishing.

The biologist assists in preparing environmental impact -
statements, predicting what effect a power dam, highway,
or irrigation project will have on fish populations and sug-
gesting widys to prevent fish loss.

When there is a fishkill, the biologist investigates the
cause, such as silt, pesticides, sewage, oil spills, industrial
waste, or discase. Hundreds of thousands, even millions of
fish sometimes die at one time. When those responsible can
be identified, the biologist may testify in court to help col-
lect payment for damages.

The fish biologist plans and directs hatchery operations
and trains workers in fish culture, decides what equipment
and procedures to.use; how many and what kind of ﬁsh to
raise; arranges for the distribution of fish to lakes und
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streums, and coordinates the progrum with that of other
Federal and State hatcheries.

Some fish biologists ure assigned to rcscurch pm]ccts
They may study the life span and migration of fish, déter-
mine whut pollutants ure harmful and in what amounts, or
develop new diets, vaccines, and methods of crossbreeding.

Biologists write reports and give speeches, sometimes on
radio or tele\vision. They are expected to deal cftectively
with people and to be able to supervise,

They travel, often by boat, walk over rough terrain, and
do rigorous outdoor work. More than hal! of their time,
however, may be spent in an office or laboratory. Time
spent in the field varies with the assignment.

Fish biologists specialize, cither in island (freshwater)

fish or in marine (saltwater) fish. They protect marine life -
other than fish, including oyster beds, shrimp, lobsters, and,

crabs. , .

o

Job Requirements .

The minimum requirement is graduation from a 4-year col-
lege with a major in biology (preferably the biology of
fish), zoology, or fisheries manngement. In the junior year,

the student must decide to specialize, either in freshwater ..

or saltwater fish. A driver's license, some knowledge of
chemical water analysis, computer science, and statistical
methods are necessary. Advanced degrees are needed for
research and for an increasing number of other assignments.
The fish biologist may specialize in genetics, embryology.,
histology, physiology, serology, bacteriology, virology,
biometrics, biochemistry, or nutrition. *

There is approximately | year of on-the-job training, dur-
ing which time the biologist becomes familiar with hatchery

procedures and learns conservation laws and regulations,

agency policies, and methods of administration.

Opportunities

Fish biologists work for State departmeﬁts of conservation
or Federal agencies, particularly the Fish and Wildlife Serv-
ice, the National Oceanic and Atmospheric Administration,
and the Forest Service. A few work for aquariums, mu-
seums, biological consulting firms, the tropical fish indus-
try, private hatcheries, fishing clubs, and fish or bait farms.
Some teach in high schools or colleges or specialize in
wildlife journalism dr in underwater photography.
Openings are limited and competitive. The number of
students studying fish biology is greater than the projected
number of openings. Information on current openings can
be obtained from State civil service offices and from Fed-
eral Job Information Centers. State hatcheries usually have
tours and exhibits open to the public; a visit to the nearest

- hatchery is recommended to see firsthand what the work is.

Fish farming (the raising of fish for food) is a growing
industry and more openings in this field in the future may
occur. !

DOT code: Aquatic Biologist 041.061-022

Fish Culturist

Asslstant manager. filah hatchery
Fish techniclan
Hatchery supervisor

The fish culturist supervises the day-to-day operatinn: -f
a fish-hatchery, following procedures determined by a fish
biologist. “

Electronic instruments record temperature, “flow, and
other conditions of the water: high voltuge equipment, ae-
ators the size of buildings, indoor tanks, and outdoor por ds.
The fish culturist watches to Sec that all equipment is func-
tioning, since a system’s faifire can result in death of the -
fish. Usually the fish culturist must live in a trailer or cabin
next to the hatchery and be on.call at night in case of an
emergency. Emergencies are most apt to occur in bad
weather, and it is often necessary to go outdoors and check
equipment in snow, wind, or thunderstorms.

The fish culturist supervises work crews that construct
ponds, maintain equipment, and perform the tasks neces-
sary for sanitation. A large part of the fish culturist’s time
is spent on sanitation, which means cleaning tanks and
equipment that come in contact with fish. '

. Care of the fish varies with the time of year and runs
through a cycle. In the spawning season, eggs and sperm
are pressed from mature fish and mixed to fertilize the eggs.
This method of artificial fertilization is used to avoid losiny
any of the eggs. Crossbreeding is accomplished by mixing
eggs of one kind of fish with sperm from another. Pressing
eggs from fish is called *‘stripping.’” It is a task that needs
to be done only once a year but requires skill to avoid
injuring the fish or breaking the eggs. The fish culturist
trains fish hatchery workers m stripping and supervises care
of the developing cggs.

Eggs are incubated in trays set one above the other in
running water. The temperature of the water is critical and
varies with the species of fish. Any eggs that turn white are
dead and have to be removed to avoid a fungus that may
spread to live eggs. 1

Growing fish are fed larger and larger. granules of food.

The fish culturist sorts the fish according to size, using an

automatic sorter with bars that hold back large fish, allow-
ing the smaller fish to swim through. As they grow, fish
are moved to larger tanks indoors and. i lly to concrete
raceway ponds outdoors. )

The last step is transporting the . - “3mS,
and reservoirs. This is done by tank tru. :mote ¢
lakes that cannot be reached by truck arc e " drop-
ping fish from a small airplane or helicopie !

In addition to supewisiné hatchery ojpe. . :'~is, the fish

culturist may assist the fish biologist in a research project;
for example, a study of how heated water from a nuclear
power plant affects the development of fish in a lake. The

1
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fish culturist may work In the field, collecting und identi-
fying tish, or may maintain o largé number of fish for
research purposes.

The fish culturist conducets tours of the hatehery and an-
swers questions on the care of fish.

Job Requirements

At least 1 year of practical experience_in fish hatchery or
fishery work is necessary. Educational requirements vary.
Some fish culturists are high school graduates who have
learned on the job. However, the trend is to require 2 years

of college-level education in fisheries management, biol- +

ogy, or zoology. A bachelor's degrée is now a requirement
for some openings. Regardless of the amountibf’ education,
a year of practical experience is also needed in order to
become familiar with all stages in the work cycle. .

To obtain a job as a hatchery worker, expericnce with
high-voltage equipment, plumbing, machinery repair, or

the use of farm.equipment and the care of crops and farm _ §

animals is helpful.

A l'rx"nr" LinAnan 1e racnisad It oAy b
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- know how to operate and maintain a small boat.

The fish culturist receives training in hatchery manage-
ment on the job for about a ycar and may be sent to_ a
Federal training center for part of thls time.

Opportunities

Fish culturists work in State and Federal hatcheries. A few
may work for private hatcheries, research organizations,
and aquariums, g
Becausce openings are scattcred opportunities are best for
fish culturists willing to relocate.
Related work may be found with fish farms that raise

fish for food or with aquarium stock companies that raise

goldfish or tropical fish for sale to pet stores.
Promotion to a more responsible management level is

\,
possnble with additional cxpenence or cducation. —

DOT code: Manager, Fish Hatchery 180.167-030

m
Forester

Forest manager

About a third of our country is covered with forést. Forest
includes wildlife, water, grass, soil, and rocks, as well as
trees. Foresters manage forest land for a variety of uses:

‘watershed, range for cattle and grazing wild animals, rec-

reation, and cutting of trees for lumber and wood. products.
It is their responsibility to protect forest land against fire,
flood, insect damage, disease, erosion, and excessive use.

-

13

%

the
of d
to C
of tr

Wy ¢
&



Q

ERIC

Aruitoxt provided by Eic:

8

~or other specialty.

Land, Fish, and Wildlite Management

e _______

Some foresters specinlize in one aspeet of forest man-
ngement, such as fire control, Some are research foresters

and may work on developing faster growing trees through

plunt geneties and fertilization; finding how much ground
cover is needed to stop erosion from snowpack runoff
controlling insects by use of their natural enemices; or im-
proving logging practices to waste less wood,

Foresters need un unusual combination of skills and in-
terests. They deal with government and indlustrial officiuls,
enforee forest luws, supervise and train workers, and re-
solve disputes between forest users. ‘Thry need business
skills und sules ability to sell timber or lease lund for resorts.
They need to be resourceful in emergencies- -and able to
organize crews to fight fires or search parties to find lost
hikers. They travel and are often required to relocate. Al-
though city forestry (managing the mnass planting of* trees
along city streets, parks, and reservoirs) is a growing ficld,
most foresters work away from large cities. Job opportun-
itics exist in foreign countries, where a knowledge of other
languages is helpful.

Job Requiremenis

Foresters need at least a 4-vear college course leading to
a bachelor of science degree in forcistry. Practical outdoor
experience is required. Most forestry schools run field
camps to provide this experience. Schools may also conduct
tield trips giving students an opportunity to observe varia-
tions in forestry practices in different climates.

Students may obtain additional experiepce in summer

- employment with a branch of government, a forest industry,

of a;citizens® conservation organization. Application should
be made 6 to 9 months in advance. In addition, the Forest
Service . uses students as summer volunteers, and arrange-
ment may be made with a college to cim credits for this
activity. An application {orm for volunteer work gan be
obtained by writing to the U.S. Forest Service, Department
of Agriculture, Human Resource Programs. P.O. Box
2417, Washington, D.C. 20013, or to one of the Regional
Foresters whose addrcsscs are listed in this Gmdebook un-
der *'Forest Technician.’

A driver’s license is required. The forester needs ablhty
in speakiny and writing to promote-interest in forestry pro-
grams. Mathematics is used in measuring the amount of
wood a forest can produce and the price it will bring. Bio-
metrics and computer science are necded for biological sur-
veys and research. Foresters usually do simpler work during
their first year while theyi receive further job training.

Teaching, rescarch, and an’ increasing number of other
assignments requirc advanced degrees, Ten years-ago, re-
scarch was done by foresters. Today it is done by specnallsts
in one of,the sciences or in engincering. After graduation,

foresters may major in cconoinics, biometrics, public re- -
lations, cntomology genetics, tree culture, botany, soil sci-’

ence, wildlifé conservation, recreation, wood technology,

Opportunities

Some foresters nre feachers in university torestry sclionts
in extensfon services or in youth programs, such as Girl
Scouts, Boy Scouts, 1 il Clubs, Job Corps Conservation
Centers, and the Young Adult Conservation Corps,

Foresters work_ for private industries: sawmills, lumber
companies, and manuacturers of paper and particteboard,
They also work for ‘government agencies (including the
U.S. Forest Service, the Burenu of Land Management, the
National Park Scrvice, the Bureaw of Indian Affairs, the
Tennessee Valley Authority, and State conservation de-
partments), forest consulting firms, citizens' organizations,
and universities, Some are consultants to private torest
owners. A few are hired by water companies, railroads,
and mining companies to keep the forest cover in good
condition or replace it after strip mining. They may also
trcat timbers with chemical preservatives for uSe as mine
supports or railroad ties. Pay is generally higher in indistry
than in government.

Opportunities vary across the country, being better in the

South than in the Northeast, but there are mare people who

want be foresters than there are openings for {oresters,
A study of 1977 forestry graduates was made for the
Society of American_Foresters.! Of graduates with bache-

lor’s degrecs, a little more thap halt (54.3 percent) found
forestry-related jobs. most with industries producing lum-

ber, paper, and other wood products. A smaller number
were cmployed by the Federal Government, mainly the
Forest Service. More than half of the graduates going into
Fedr jployment accepted cither temporary s jobs or
work. ¢ westers, but as forestry technicians. Some

! Edwiird F. Robie. “*Employment of 1977 Forestry Graduates."’
Journak of Forestry. June 1978, pp. 355.359.

[
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graduntes went o work for State governments (n snuller
number than for the Federal Government) and a.few for
local governments, Some indusitrinl employers refused to
see graduates who did not have at leust o B average,

What happened to the forestry gencuntes whao did not lind
forestry jobs? Some, according, to reports by forestry’
schoots, used their skills in other work, such as the man-
agement ol a private tree narsery,, the sale of logging equip-
ment, construction, drufting, surveying, or militur‘y service,
Some weat on to graduate school,

According to the Society of American Foresters study,
opportunitics were best lor graduates with advanced de-
grees, OF 1977 forestry priduates with master's degrees,
07 percent found work in forestry. For Ph.D,'s, forestry
placement was 83 percent, mostly in teaching and rescarch,

- A forester muy be promoted after severnl years' of ex-

perience to district forester or regional forester, managing

a district or region, perhaps several hundred square miles,
with responsibility for the use and protection of the forest
resources. Such managers in the Forest Service are called
forest rangers. The term “ranger'” is applied also to uni-
formed workers with less experience and responsibility.

- - N 2

DOT code: Forester

40.061.034

.

.

Forestry technician i »

Forest technivians assist foresters in tree plinting, firc pre-
vention and control, road construction, vehicle and tool
maintenance, law enforcement, cretw supcrvision,
instruction, timber sales, and rescarch activities. - _

A forest technician working for indystry may be known
. *ieasures cut
timber apd calculates its volume. A cruiscr takes an inven-
tory of growing trees (height, width, kind, nimber of dcad

- trees), and may mark trees fur cutting. A surveyor marks

‘out where log-hauling roads are to be built.

The government forest techniciin i'cs'ponsiblc for enfor-

cing laws may be called a forest ranger (a term also applied
to high-level fore%tcrs in the Forest Scrvice),, wears a uni-
" form, and may carry a gua. The :orest technician warns
campcts of fire hazards and investigates fires for possible
prosecution of pcoPlc found responsible.

Forest technicians check trees for insect and disease dam-

-age, prune and cut, destroy diseased trees, collect pollen

and hand-pollinate for special projects, select superior trees
and gather sced*from them, and graft root stock with buds
“from’ superior trees followm;_, directions from a forester or
plant scientist. -~ - s
Forest techniians interpret maps collcct data, and write
reports. ‘They lnstﬂll and malntaln raln ‘gauges, streamflow
" M . .

- 3 L .

“.»they patrol,

safety’
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recorders, and soil-wmoisture measuring instruments, ‘They
must be able to use the metrie system and re€ord fickd duty
neatly, clearly, and necurately,

They muintain, repair, and sharpen hand and  power
Ctols, sueh as saws, axes, and mowers, They inspeet and

“make minor repuirs on tractors, trucks, boats, and - lire- .

fighting equipment and may do minor carpentry, masonry,
and painting ol buildings, They may have to buy supplies,

They supervise the work crews that dig ditches, build
rods and trnils, clear prush for lirehreaks, plant trees, sort
seedlings, und fight forest fires. They may use rudio-tele-
phone equipmeut to report fires.

They assist in educational programs hy giving talks,
showing movies and slides, and distributing pusters. About
80 percent of their work is in the field and 20 percent in
an office.

Much of forestry work is seasonal. Trees are plantul in
spring and fall. Firefighting is concentrated in the fire sca-
son, which varies with the climate. Federal firefighting
crews travel trom Alaska to different parts of California,
wherever they are necded. In California, the fire season is
in the summer when it seldom raing, but the teason may
extenid into winter because of Santa Annia winds (dry storms
oft the desert). In the East, spring and fall are the fire
seasons, Fewer workers are needed in the winter; therefore,

many laboret jobs and sofe technician jobs are scasonal.
Forest technicians are often required to live on the land

to be on call for rescue work in case of an
emergency. They often travel over a large area and live in
rugged cnvironmental conditions. , Travel may bc on foot,

Fry

horseback, or by boat, helicopter, ‘or small airplanc. Planes’

o are replacing lookout towers for * fire-watch  duty;
" they are used in flghtmg fires and in making photographic
maps for identifying kinds of trees and areas of disease.
. Forest technicians must be able to work with people.
They need good vision and clear speaking voices; they must
be in good physica! condition to walk over rough ground
in all kinds of weather, to-carry equipment such as supplies
ina backpack. ind to climb ladders. The work is strenuous,
often cold and wet, and may be dangerous (particularly
when fircfighting). There are different assignments and
“many technicians®specializé in one arca of forest work.

“Job Requirements

After completing high school, forest technicians spend at
least 2 ‘years ‘learning forestry, cither in school or in related
job experience. Specialized requirements vary with the
opening, but expgricnce in using tools, instruments for
measuring, and farm equipment is helpful.

** An-academic high school course should leudc mathe-

matics and scnencc A vocational high school course should .

be in soine skill ‘useful | in forestry (such as auto meuhamw
or drthlnL,) _ Co- . T
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.
in forestry-related work al'ter grduation Trony a 2-year Tor-
estry course varies preatly aeross the countey., For exaimple,
while one schoul reports TOO pereent placement ol ity grad-
wates, another, less thun 30 percent in permanent work, In
arcas wherpe there s n shortage of openings Tor Toresters,
technicinns must compete with Toresters for teehnician
openings, A willingness to travel may help, but locul work-
ers (nmilinr with the area are usually preferred. It is wise
for o student to cheek on the local demicad tor tuiest tech-
niciuns betare heginning training,

The demand for torest techniciuns pe erease with bet-
ter cconomic conditians and growne - v in outdoor
recrention and conservation,

With expericnce, the technichm v promoted ta

higher level of responsibility. Prosotion & forester requires
additional education,

" DOT cade: Forester Aide 452.364-010

Land-use specialist -

Land planners find ways to solve human nceds, such as
those for open space, housing, clean air, and safe water,
by planning ahead of time. It is less expensive to reserve
open space for parks than to crcate parkland by razing
buildings fater. 1t is less expensive to locate an airport awiy
from residential areas than to solve a noise problem after
houses are built next to it. .

The land planner may plan a small city park, a whole
county, a transportation system, an urban rencwal project,
or a large recreational area.

First, the land planner meets with pecople who will be
using the land and finds out what their needs and prefer-
ences arc. Then the lund planner studies the land, its soil,
water, wildlife (if any), and other features and checks to

. sec what laws or regulations might limit use of the land and
what plans have been made for surrounding areas. A large
amount of data is gathered on resources, needs, and con-
ditions (such as traffic flow and population). Computer and
statistical methods are used to analyze the data. Finally the
land planner proposes a system for locating various actiy-
ities  on the land and writes a report explaining the costs
"and benefits of the proposal and its advantages over alter- -
nate plans. - , .

The land planner also recommends laws and regulations,
such as building codes. - "

When a building project, uire'ort,.or power plant is"being
“considered, the land planner may be asked to analyze what
its total cffect will be on congervation, pollution, jobs, race
relations, and other human ¢oncerns. The planner prepares
an.environmental impact statement predicting the effect of

2
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the construetion on dilterent aspects al' lite, For example,
o highway might destroy housing and wildlire but improve
business, Which is more important? ‘Fhe land planner is
often in the middle of cantroversy,

Land planners need ability to denl with individunls nnd
community groups and to present idens Lunvmcim,ly in per
son, in writing, and in public speeches, Althmu,h they mul\c
ficld visits, most ot their time is spent in an office,

Job Requirements 1\
'

Since land planning is relutively ncw,"fvu[rkcrs have conie
to planning tront other ficlds with ditferent combinations
of education and experience, but the usual requirement is
a master's degree in planning with undergraduate work in
reluted subjeets, such as civil engineering, landscape ar-
chitecture, public administration, natural science, public
health, or social science (economics, law, geography, or
political scicnce).

To obtain practical expericnce and find out what planning
is like, part-time or summer employment or volunteer work
in a planning office is recommended. Also it is possible to
see planners in action by visiting l‘LgU'dl‘ meetings of a local
planning commission or attending public hearings on such
issues as incinerator location.

Opportunities

Land planners work for Federal, State, county, and re-
gional agencies dealing with land management, conserva-
tion, health, transportation, building, zening, parks, and

. planning.

" Land planning is a growing field, and the prospect is that

«~ more planners will be needed.

199.167-014

“
Landscape Architect -

.Communlty 'planner :

Environmental planner
Land planner

Site planner
. |

Landscape architects have always been concerned with the *

environment and solving problems, many of which are pol-
lution ‘related: What plants and trees will prevent erosion
and, at the same' time, enhance the appearance of a high-
way? What vegetation absorbs noise? What plants can co-
exist with animals in a zoo? How does one screen an asphalt
parking lot esthetically? In many cases, good landscaping
packaging can help seII pl‘O_]eCtS opposed by the community.

.o " Qa - .’

times be gainad by tricing

Landsenpe arehiteets plan und design developmients ol
land areas tor prajeets, such as purks and reereational fa-
cilities, airports, highways, and parkways, ‘They also work
on projects involving hospitals, schools, land subdivisions,
and commerciul, industeinl, and residentinl sites.

Lumdseape nrehiteets work with arehitects, planners, and -
engineers, "T'o an increasing extent they also work with be-
havioeal scientists and niieal scientists,

Lumlwupc architeets are involved in the design devel.
opment phase of projects, First, they caretully stwdy the
site, They compile and analyze data on vite Conditions,
;,cul,xuplm lumlrc . and location of structures in order to
prepare -the environmental impiet report and develop Lind-
scuping plans. In studying the site, the ludscape architeet
notes ity features, such as hills, soil, climate, plagts, and
even animals, ,

They prepare site plans, working drawings, specifica-
tions, and cost extimates for land d}.vclopmcnt These draw-
ings show ground contours, vegetation, location of struc-
tures, and such facilities as roads, walks, parking arcas,
fences. walls, and utilities. They coordinate the' arrange-
ment of existing and proposed land features and strucires.
They also build three-dimensional modcls to. show how,
their proposals will look, ¢

Usually the landscape architect stays with the project
until its completion, directing construction and often spend-
ing a large part of time outdoors. Visits to the site may
continue after completion, to be sure that the client can
maintain the project.

Good communication skills are very lmportant in lhm
work. Landscape architects spend much of their time s.,fvmg
presentations to clients and they must speak cffectively to
explain proposals. They also write detailed, concise, tech!

nical reports, They nced good graphic skills to prepare two-
dimensional and three-dimensional- lrcclfand and mechani-
cal drdwmgﬂflnd models.

This is light physical work. It alﬁo requires good cye-
sight, eye-hand coordination, form and clerical perception,
and finger-manual dexterity to preparc drawings and inodels -

More than one landscape architect has begun by working
in greenhouses, mowing lawns, clipping hedges, and prun-
ing trees—valuable experience. Or &xperience can some-
+nes and trees at a drafting
board. ‘ .

4
Job Requirements : :
). .
The minimum educational requirement is a (4- or S -year)
bachelor’s degree. There ure also 1-, 2-, and 3-year mas-
ter’s degr-2 programs available. A very few landsc: ape ar-
chitects have doctorates.

In most curricula, princinles of design and ccology re-
ceive the most emphasis. The basic curricuium varies; how-
ever, courses in social and behavioral science, physicalsci-

.
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ences, natural systems, regional and environmental plan-
ning, basic design principles, managerial skills, and basic
communications are important.

In 38 States, a landscape architect is required to pass a
licensing exam to practice independently.

Opportunities

Slightly fewer than half the landscape urchuects are .em-
ployed by the government. Much of theit work. is reluted
to the development of forest and park management. Others
work for corporations, architectural and engineering firms,
and some are self-employed.

Some landscape architects report that the attitude persists
in a large portion of construction work that there is no need
for landscape architects, and therefore a major change in
attitude must take place. Among land developers, prospects
are relatively good for increased use of landscape architects.

DOT code: l.andscape Architect 001.061-018

T S Y

Park _Ranger

Park technician
Park warden
Ranger

Park rangers patrol, maintain, and explain park facilities to
protect public parks and their visitors.

Patrol may be by vehicle or on foot. The park ranger
watches for illegal hunting, cutting of trees, vandalism, and
excessive noise; he enforces camp regulations; he issues
citations for minor infractions, such as littering or over-
parking. Extensive damage, serious misbehavior, or the
presence of dangerous animals are reported to the super-
visor. The park ranger observes trees and reports any evi-
dence of insect infestation or disease. Hazards, such as
avalanche conditions, flooding, washed-out roads, weak-
ened guardralls or undercut trails, are reported immed:ately
to the supervisor.

The park ranger makes minor repairs to- facilities, fol-
lowing a checklist; keeps a record of activities, equipment,
and supplies; directs traffic; collects park fees; issues per-
mits; takes visitor counts; and completes standard reports.

‘Duties include participation in the educational program,
giving prepared speeches on natural and historic features
of the area, guiding visitors on nature hikes, and answering

- routine questions on points of interest in the park and sur-

rounding areas. In general, the park ranger presents infor-
mation prepared by others. However, the ranger may also
help in preparing speeches, brochures, and dlsplays and
may dSSlSt on research pro_|ects

The park ranger teaches safety, showing visitors, for ex-
ample, how to handle a canoe. The ranger responds to
emergencies, using a spray tank to put out small fircs, call-
ing for assistance on large fires, and giving first aid for
broken bones. snake bite, and other accidents.

The ranger needs ability to do strenuous Work in rugged
outdoor surroundings, to enforce regulations tactfully, and
to communicate cffectively.

Work is in parks operated by Federal, State, and local
government agencies. The ranger may be required to live
in the park and be on call for emergencies. Parks may be
in a variety of scenic, recreational, and historic spots and
include, for example, Revolutionary War battlefields, In-
dian mounds, and the Statue of Liberty Island.

Job Requirements

Minimum requirements are a high school diploma, a
driver's license, and |1 year of experience in park operations

or a related field, such as recreation, archeological or his-
“torical preservation, resource management, tourism, public

information, or communications. Knowledge of common
plants and animals and experience in using tools are helpful.

College education in natural sciences, history, archae-
ology. police science, or park and recreation management
may be substituted for experience.

Requirements vary for different assignments; for exam-
ple. in addition to the other requirements, a park ranger in
an urban area may need a knowledge of community action
programs in order to promote park programs and encourage
comimunity participation.

For 6 months or more, rangers are trained on the job in
agency policies, law enforcement methods, park mainte-’
nance, safety, first aid, and rescue techniques.

Opportunities

Openings for park rangers are limited and competitive. It
is anticipated that there may be an increasing number of
openings because of a growing interest in outdoor recreation
and conservation.

Promotion is possible to supervisory park ranger (park
superintcndent) but may require additional education.

Information on Federal openings can be obtained by writ- -
ing the National Park Service, U.S. Department of the In-
terior, 18th and C Streets, N.W., Washington, D.C. 20240.

DOT code: Park Ranger 169.167-042
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Wildlife Biologist

_Conservation biologlst

The wildlife biologist defends o
and other wildlife by studying
tions they need for survival an
how to save wildlife.

Wildlife biologists count anir
bution and migration, often ob
“plane or tracking them by radio
ships between different kinds of
a balance so that there are not
They study the effect of pollut:
pesticides, on wildlife; plan sanc
ened animals; and artificially n
whooping cranes, to prevent the
tistical methods in analyzing ani
plex- mathematical formulas for
sible methods for reclaiming po.
as consultants to foresters who 1

Machines change animal env
water temperature-or the reroutir
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of a swamp, the overgrazing of
city are cvents that have imme-
Wildlife biologists prepare envi-
nts, predicting what effect large
Il have on the environment. En-
ients have resulted in the redesign
) prepare educational materials,
birds and animals a visitor may
displays for nature centers, tele-
ildlife films. They may specialize
hy.

\

ccessary in areas where there 'is
1 driver’s license is needed.

n wildlife biology is wise to plan
dthough a bachelor’s degree in
iement is the minimum require-
in rescarch or education and re-
egree. Undergraduate work may
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Opportunities

‘Wildlife biologists work for Federal agencies. such as the
Bureau of Sport Fisheries and Wildlife, the Fish and Wild-
life Service, and the Forest Service; State conservation de-
partments, biological consulting firms, conservation organ-
izations, private wildlife sanctuaries and game preserves,
outdoor magazines, and zoological gardens. They teach in
colleges and universities and in public education programs.

Openings are few. This is a competitive field with more
qualified graduates-than jobs. Some biologists go into re-
luted occupations. such as biological laboratory work or
managing a farm that raises pheasants-for food.

DOT code: Biologist : 041.061-030
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There are now 2% million known chemical compounds,
and over 30,000 chemical substances in commerce, al-
though relatively few of these substances are highly toxic
as they are currently used. The problems now being dealt
with have. to do with the over 1,000 new chemical sub-
stances introduced each year, as well as the discovery of
new problems involving chemicals already in use. The mas-
sive contamination of Hopewell, Virginia, and surrounding
areas by the pesticide Kepone is an example of the hazards
possible from insufficiently controlled chemicals.

The National Occupational Hazard Survey (1972-74)
points out a number of grim facts having to do with the
number of workers exposed to toxic substances. The survey
estimates that 7 to 15 million workers are exposed to toxic
substances falling under OSHA jurisdiction-in products sold

. under trade names whose ingredients are often trade secrets

and unknown to employees and employers; that up to
880,000 workers, or 1 percent of the work force, may be
exposed to.an OSHA-regulated carcinogen; and that one in
every four workers may be exposed to OSHA-regulated
substances that can cause disease or death.

There are four Federal agencies dealing with control of
toxic substances—the Environmental Protection Agency,
the Food and Drug Administration, the Occupational Health
and Safety "Administration, and the Consumer Product
Safety Commission. These four agencies are now attempt-
ing to work together by sharing information and resources
and by developing compatible testing procedures, research
and development policies, and compliance procedures.

Protecting people and the environment from the potential
hazards of pesticides is the responsibility of the U.S. En-
vironmenta}, Protection Agency (EPA). A major part of this

responsnbllll‘y involves registration of all pesticide products -

marketed in the United States. With their application for
registration, manufacturers are required to submit data that
show that the product when used as directed, will be ef-

fective against the pest listed on the label and will not cause -

adverse effects to people, animals, crops, or the environ-
ment.

-

Legislation

In 1947 the Federal Insecticide, Fungicide, and Rodenticide
Act was passed to regulate the manufacture, sale, and use
of pesticides. It was amended in 1972 by the Federal En-
vironmental Pesticide Control Act and revised in 1978. The
Act extends Federal controls to the actual application of
pesticides by the user and provndes for the regulation of
intrastate as ‘well as interstate marketing of pesticide prod-
ucts. In addition, the Pesticide Amendment to the Federal
Food, Drug, and Cosmetic Act provides protection to con-
sumers against harmful residues in fopd.

There is a definite trend toward more stringent educa-
tional background to meet State licensing and Environmen-
tal Protection Agency requirements. Industry associations
can also be expected to be influential in assuring that any-
one responsible for applying chemicals to crops or $truc-
tures is qualified.

In 1976 the Toxic Substanices Control Act further ex- .
tended controls. (it provides ‘or direct control of new and
existing chemicals, requires premarket screening of new
chemicals, and provides for authority to require the testing
of a chemical to determine the extent of the toxicity.

The transportation in commerce of hazardous materials
by all'modes of transportation is regulated by the Hazardous
Materials Transportation Act of 1974. -

- -

-

Employment

State and local govem;nents over the next few years, will
be ‘assuming mcreasmg responsibility for monitoring and '
enforcing regujatlons on pesticides and hazardous.and toxic
substances although many more job opportunities will be
found with local governments than with State governments.
Public sector employment growth for pesticides and toxic

102
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substances programs is projected at 7 percent per year, con-
servatively, through 1981, A leveling of demand from 1980
to 1985 is based on the nssumptiun that no further I*chruI
legislotion will add new programs.

Occupations |

-

Some physicians work 'In the area of pesticide and hazard-
ous waste problems. The pesticide use medical coordinator
is concerned with the health and safety aspects of pesticides
and other hazardous wastes. Environmental epidemiologists
direct and conduct research on the distribution of disease
in industrial environments as it affects groups of people.

Other disciplines represented include chemists, biolo-
gists, toxicologists, entomologists., and physiologists who
conduct research and investigations concerning these prob-
lems as related to their specific areas of expertise. Other
professionals include registration specialists who register
and keep track of the use and sale of pesticides and other
chemicals, and inspectors such as agricultural chemlcal in-
spectors. Hazardous waste management specialists are con-
cerned with the treatment and disposal of hazardous wastes.

Technician level occupations include chemjcal applica- -

tors, pest control specialists, and inspectors. In some cases,
professionals have assistants, such as the entomology field
assistant or the vector control assistant. Pest control work
also requires helpers to perform the lower level tasks in
termite control, fumlgatlon and other general pest control
work. .

Agricultural Chemicals Inspector

The U;,S. Environmental Protection Agency and the States
work cooperatively in pesticides inspection activities, in-

cluding investigation of misuse and surveillance of the retail . |§

Jpesticide market. Agricultural chemicals inspectors, for ex-

ample, do inspection and sampling work for the enforce-

ment of laws relating to spray residues, pesticides, and

livestock remedies. They inspect and sample fresh and dried
fruit and' vegetables to determine the amount of spray res-
idue present, and make $imple titration tests and spray res-
idue analyses. Also, they inspect and sample fertilizers,
pesticides,
branding is legal, and that materials conform in strength

-and quality to labels and claims made.

Another aspect of the field work is interviewing farmers

and merchants to dtermine causes of .violations and to ad-

~ vise on’'methods of =voiding future violations. Inspectors

insure that dealers are’licensed, investigate alleged viola-

tion= of the law, collect delinquent tonnage reports and

Q
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d other materials to insure that labeling and.

license fees, and prepare npurls of inspections and inves
tigations,

In addition to the necessary interest and aptitude for sei-
ence studies, persons interested in this type of work neéd
the personul qualifications to deal tacttully with people in
inspection and enforeement situations that may arise.

Job Requirements

The educational requirement, for persons without related
work experience, is graduation from college with a mini-
mum of 6 semester hours in chemistry.

Two years of work experience in the manulacture or
sampling of fertilizing materials, injurious materials, pes-
ticides or livestock remedies may sometimes be substituted
for college education. Requirements do vary for this work
as to amount and type of college preparation, and amount

and type of work experience, although the most common

requirements are as listed here.

The job requires knowledge of the basic principles of
chemistry, and of materials used in fertilizers, pesticides,
and livestock remedies.

Also required is the ability to interpret and apply laws
relating to spray residue and the manufacture and sale of
fertilizers and pesticides, to determine the necessity of tak-
ing samples for laboratory analysis, to analyze situations,
and to work independently without supervision.

‘Opportunities

. This job~is found in local and State governments. Most,

openings over the next few years will result from normal
turnover, rather than expansion of programs. Agencies re-
‘quiring a degree report that incumbents hold degrees in any
number of fields, including entomology, chemistry, and

‘zoology. Many employers encourage entry into this work

from technician, crafts, or operator backgrounds in the pes-
ticides field.

See *‘Pesticide Control Inspector’’ for job duties relating
specifically to pesticides used by agriculture, industry, and
private individuals.

DOT code lnvesugator 168.276-062
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Agricultural Chemist

‘The need tor environmental chemists came about as o result
of environmental damage caused by pollutants. Most chem-
ists working in the environmental field have degrees in
one of the traditional branches of Lhcmlstry (nr;:,.lmc in-
analytical, physuul). and are’ considered
environmental chemists because’they work with data on the
movement and fate of pnllumnts in the environment,

Just as there are Lhcnust‘,,f‘\vnrkm&, in water pollution and
other environmental progrims, there are chemists in the
pesticides ficld, Agricultural chemists make chemical anal-
yses to determine the identity and concentration of ub-
stances that may be adulterants, contaminants, or poten-
tinlly hazardous chemicals in - agricultural products and
chemicals. Typical work includes consulting on and assist-
ing in the collection of ficld samples; assisting in the de-
velopment and testing of new laboratory and field upparatus
and procedures; and checking solutions and apparatus used
in testing work by inspectors in the ficld.

It is necessary to work closely with government agency
personnel at Federal, State, and local levels, particularly in
the enforcement ot laws relating to the inspection and man-
ufacturing of agricultural products and chemicals. Agricul-
tural chemists may also prepare material for court vases and
at times act as expert witnesses in court cases.

Depending on the laboratory size and staffing, the agri-

cultural chemist may be in charge of a section and direct '

work in the quantitative and qualitative analyses of pesti-

cides, -fertilizing materials, spray residues, commercial

feeds and remedics, and meat or dairy products.
Agricultural chemists may also specialize in the regis-

* tering of agricultural chemicals, determining that adequate

methods of chemical and residue analyscS.are available to
evaluate the public health and the environmental aspects of
pestncndes

Job Requirements

The educativn required is graduation from college with
major work in chemistry or biochemistry. As of late 1977
no university offered a defined curriculum leading to an
underggaduate. or graduate degree in-environmental chem-
istry; the University of California at Davns however. has
had a Department of Environmental Toxuology since 1974.

Professional work experience of 1 or 2 years in the chem-
istry field may also be required. When there is a- work
experience requircment it usually can be waived by a grad-
uate degree in chemistry. Many employers have also estab-
lished positions at the junior chemist level, requiring no
professional work experience. Entry at the junior level
would initially involve working under closer supervision.

The work requires knowledge of organic, inorganic, an-
alytical, and’physical chemistry and biochéhistry; quanti-

titive wind qualitative analysis and fnsteamental methods of
amalysisy muthematienl modeling: soil chemistey; physics:
photochemistry: and chemical Taboratory work experience,

Opportunities ' '

Opportunities are pm]wlud to bg very good for all envi-
-ronmental ehemists at all degred levels for the foreseeuble
future. , .

Source of additional infornition: American Chemical
Society, 155 - 16th Street N.W,, Washington, D.C, 20009.

DOT cole; Chenist 022.061.010

——

Agricuitural Pest Control Speclallst

Pest-contiol advisor . - T

.Among the oqponunitics' available to persons interested in
biological ficld work are technician-level jobs in the pest
control field, which do not require a 4-year college degree.
Agricultural pest control specialists _inspect crops in the
ficld by taking samples and obscrvm&, the overall. appear-
ance ol the plant to detect pest infestation or cvidencé of
harmful orgynisms.

Pest control specialists are often called upon to suggest
preventive meastres, such as selective spraying at reduced
dosage, planting trap plants to lure pests trom the main
crop, or introducing parasites and predators to control the
pest. :

> When the decision has been madc to apply chemical pes-
‘ticide, pesticides control specialists may be called upon to
plan and coordinate activitics of scasonal workers assigned

"to the project. In the capacity of crew leader, they train and

supervise laborers in the use of equipment, such as spray-
ers, chemical applicators, and turbine blowers. These ac-
tivities require a combination of personality and leadership .
ability to issue work orders, maintain discipline, and teach
the work to others, as well as mechanical aptitude to serv-
ice, maintain, and repair equipment. :

As this work can be at an entry- and training level, the
most difficult and responsible work'is not performed right
away. After approximately a year on the job the pest control
specialist may handle the full range of duties. These include
working cooperatively with homeowners, growers, and
government agency personnel, and negotiating work agree-
ments. Also, experienced workers perform flight dutics,
including aerial mapping. insect release, and observation
in aerial pesticide application, They evaluate ficld condi-
tions that could aftect the safety of work projects, and keep
records and prepare rcpom ol work cnmplctcd°

104
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Job Requirements

The mininmum experience requirement for hire nt the guin- -

ing level is 2 yewrs of full-time experience in ngricultural
work, Including at lenst 6 months of experience performing
llblicultllllll pest control work, Up to 1V years ol college
mity be substituted for the experience in agricultural work,
on a year-for-year basis. Entry may also be possible at o
higher working level il the applicant s additional pest
control work experienee, )

This work requires knowledge of the current methods,
terminology, and cquipment used in surveying and con-
tr(';lling agricultural. pests, Knowledge of pesticides regu-
lutions is also necessary,

Opportunities '

State and local gé';/crnmcnts are the primary employers in
this line of work. Most future openings will result from

normal turnover, rather than rom.expansion or growth of

programs. Advancement possibilitics 'to pmtcsslon.ﬂ lcvcl
in pesticides work are excellent.

There is a trond toward licensing requireménts lor .lu'l-
cultural pest control specialists. In California, for example,
where 40 percent of agricultural pesticides are applied, spe-
cialists need to be licensed by the Statc. By 1980 pest

_control specialists will be required to have a bachelor's

g DOT code: Scout ) .
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degree in agriculture or allied 'science and to meet contin-
uing educational requirements to be Ilcc.nscd
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Agricultural Services Blologist

Biology is another of the sclenfific disciplines impogtant to
the pestigides feldin both research and ndvisory capacitied,
Inereasingly, emphasis in pest control is on using biological
rather than chemical menas of control, Biological control,
in which natural forees and predutors are used for pest con-
trol rather than chcmlculs is at last gaining ground, Many
resenrchers and séicntists recognize that wltimately the bi-
ologist, und not the chemical company, will provide the
basic answers to pest control. , .

Agricultural services bivlogists are concerned with as-
suring exclusion of pests and the pmtwlum of Both agri-
cultural and ornamental, plants. They develop and evaluate
programs to evaluate potential impact of, pests on plants,
and provide data that are the bases of training in methods
and technigues of preliminary identification, specimen
preparation, lite cyclc hosts. and the habitats of plants
and pcsts

Biologists in the pesticides field may work in any number
of environmental settings. Those cng,.lgcd in research ‘may
work as, members of technical reseurch staffs, conducting
pesticide use analysis and developmental research on bio-
logical and chemical control methods. Biologists who spec-
ialize in the study of inseats are callcd entomologists (see

. under **Entomologist"’ details relating to this specialty). As

long as chemical control methods are used extensively, new
chemicals. must continue to be developed because many
. : . '
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pests become reslstant 1o chemieals in relatively short pe-
rlods, Agrivadieenl servives Dlologists may -nlse spevinlize
An the qflant narsery and seed Tield, invo\tibulhm inseats,
plant diseasel, and weed-pest problems and providing wd:
visory Serviee to the msery and ageiealieal industries,
Others work at border Toetions, assisting in the develop-
ment ol inspection tcclmiqucr. and serving as wdvisors on -
regulations concerning expontdtion und importation ol ag-

llu systematie unlmnnlugm is o laboratory aned research
worker coneerned with the identitieution und elassiliention
o inseets, whereas the economie entomologist works di-
vectly with control ol inseet pests, Large: establishments
may also allord the nppnuuujl)/ ol working in various sub-
specinlties, such s mosgulto control, plant protection, pest:
Teontrol manngoment, or pestivide cost benelits,

Eeonomic entomologists conduet control and evadivation -

ricnltirnl commadities from other countries, States, of .pmiwhm aid cities und vounties in detection surveys, Sur-

connlies, ' .
Success in this ‘work uquiws the uhlllty to plnn. orgi-

" dize, nnd direet the work ol others: to dstablish and maintuin

cooperative working relationships with représentatives of
numerous agencies and groups: and to anulyzg situations
aceurately and make independent recommendations. VLrhul
ubility, both spoken and written, is required. . L.

"

Job Requlrementg , S

.

which requires - gradyation frém college with a major in
biolbgical scicnce, including at least 10 semester units in
plant biology and 10 semester units in vertebrate biology.
Entry at a higher level may be possible with professional
work experience us i biologist in the ficlds of invertebrate

and vertebrate pests. S
The job requnrcs knowledge™ of bot.lny. LO(\'(\;._,y, and

-mammulogy; botanical and zoological classification and

identification; pest control methods, materials, and equip-
‘ment; and pest problems affecting the productmn of agri-
cultural crops. ~ 4

Opportunities

Most job opportunities in the near future will be the result -

of attrition, rather than of new or expanded programs. Be-
cause of the increasing interest in biological control of
pests, some positions ‘may involve, extensive research in
these methods. This is only one of many possible special-

izations for biological sciences majors.

Source of udditionul information: American Institute of
Biological Sciences. 1401 Wilson Boulevard, Arlington,
Va. 22209.

DOT code: Biologist 041.061-030

—
Entomologist '

Entomology is the science that deals with insects. Because

there are so many insect species, and because they are of

such great economic importance to the agricultural industry,

there are two Mmajn specialties within the field: systematic

entomology and economic entomology.

~

v cedures,

veys are conducted to determine the extent and status of
inseet pests and their eeonomie impact on hosts and 1o
propose o repertoire ol progressively intense control pro-
In the course ol this work they seenre bids [rom
commercial pest control operators and formulate contrpets
fopthe application ol inseeticides or other procedures, Alm.
thLy evaluate the L‘“LLU.V(C\\ ol procedures used lor sar-

Jveying utid pest contral.

Systematic entomologists work primarily in luboratories

. . . . wlurc [they prepare & and identily native and foreign insects
There is usually an entry and training level for this work,

and «.nmpllc data on the distribution and status ol insectyd
ol economic, significance. They collect research mlnrm.ltmn
relative to anu)Liu\ inscets and maintain pr npuly Ll.lmhul
reterence collections of insects. .

In" addition to an aptitude for scncntnhc#tudnc». the stu-
dent interésted in a carcer in entomology should havé a
strong liking. for qucurch work.

Job Requirements .

"The' entry ‘hmng level usup,dly requires graduation rom col-
lege with major work in zoological sciences, including at
least 20 units in entomology. and does not usually require
work experienge. Entry may also be possible at higher lev-
els with severc years of specific work experience in cco-
nomic or systematic entomology, or with-a-master's degree
in entomology, '

The job requires knowledge of the classification and
economics of the major plant pests and of other arthropods
and mollusks of the United States; principles and techniques
used in identifying, evaluating. and controlling these pests;
literature on entomology; horticulture and native plants; and
the relationship of plants, pl.mt pests, and put contml to
the agricultural environment.

Opportunities

Opportunities should be good for degree holders in this
field, with choices of specialization. There is much com-
petition tor jobs by graduate degree holders, especially tor
jobs in research and teaching, where advanced degrees are
virtually required for hiring.

DOT code: Entomdlogist 041.061.046
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Envlronmental Epldemlologlat

In snppml ﬁl llw nmny pmlc.\slnnul\ wmkmb in the |ws|i
cldes fleld nwee numerons echnicins wnd wids, particularly
i pest control fiekl work which involves carrying ont pro-
vedures in the swrvey and control of insect s,

Vel assistants work under the direetion ol cpl\]\mnlngi\'ls
in trapping inseets and in fumigating and spray ng, The
ussign work and g l,wc instrietions to luboreps on pest vontrol
projects and pcrsnnully work with the crews, As erew lead-
ers they also arrange tor the nun\|m|lullnn ol erew workers,
Keep records, and prephre reports on work completed in the
tield, |

With increased cxpurlcnuc ticld assistants tuke on lnnlc
respopsible work with loss direction from the entomologist
in charge. Assistants survuy and record information on in-
seet iglestations, tuke samples-of insect populations, esti-
mate and order chemicals and gquipment in control proj-
cets, and’ |u})¢,c rcsults ol control measures tiken. Typical
work for mere expericnced assistants includes laying out
work areas for trew worku\s and insuring that insccticides
are clfectively dpleLd \

In the cqurse ol“’thls work, ficld assistants come into
contact with government agency agricultural officials,
growers, landowners, and representatives of other govern-
ment agencies working oh similar projects,

’

.Dccisionmﬂking. and organizational and mechanical
ability are required to service :and maintain equipment in
the field; adequate verbal ability is necessary to direct work-
ers, confer with other control workers, including proles-
sional staff, and to prepare records and reports.

Job Requir'ements'

Most employers requifc at-least 2 years Txperience in ag-
ncultural work, part of which must have been directly as-
socmteq with insect control duties. A combination of work
experience and agricultural or sciences education beyond
such as community college or vocational
school courses, is also acceptable in mogt cases.

The work requires knowledgé of theymethods, materials,
and equipment (including gas engines, spray guns, turbine
blowers, and fumigation and other equipment) used in the
control of insect peSts, - .

Opportunities . -

Job opportunities are found with local ahd State government
agencies. Normal turnover and advancement of workers. to
higher level jobs account for most job openings.

DOT code: Biological Aide 049.384-010

.

Iphlcmlulugy. (! il lululcn o the envitonme nlul cnnunl
fields of Pestivides nd Toxie Substanees, is-eancerned with
divdeting and condueting resenrehroi e, «Ii\ullmlinn ol i,
case i industeial environments, and-in its effect &n Hnups
of people vather thin on i single individual, The work is
also concerned with e healih efteets of seleeted chemiculs.,

Fpidemiology hns o statistienl as well ay experimental
aspeet, Statistically, it inclwdes devising computer codes
for (Icnm,,umhlc and work history information, making sti-.
tistical comparisons of causes of mortality fom Nelepted
working populations aguinst standard pu|mlut|nus. it
making final analyses tor thc purpose ol lntcrpuun& any
observed health daty, * v

In experimental ep ulcn}nluluhy thc sucnusl may‘produce
cpidemics in' laboratory-animals tor the stugy of ‘tertain
problems, or he/she may work in tl\u'\hclu .md study cpi-
demics in humans. Lpulunmlu;,hts also u)mpllc similar.
kinds of data in Statidtical format to illustrate common. pat-
terns of discase in certain occupations, and to show-in-
stances of inconsistent results. for other occupational groyps.
They also negotiate with iepresentatives of industry to se-
lect occupational groups for study, maintain contact with’
personnel of government agencies to obtain reséarch daty,
and coordinate data”coliection and evaluation work.

From the occupational description we can see that Jthis
work requires hightnumerical ability, wod verbal and pub
lic relations skills, and strong lel’t.\t in a career in seicnce.

Job Requirements ’ R

Traditionally’, epldcmlqlogl\ts have come from the r.mks of
M.D.'s, and the requirements “havg included. posscselon of
the M.D. dcycc completion of internship, agraduate de-
gree from a school of public health, and professional publlc
health work experierice. Now, howevers training is .avail-

able at the master's and doctoral levels. Schoo]s, of pu&;)c\ }_

health now report that 75 percent of. persons in trammg '21
not physncmns ‘ '.

Opportunities s

Opportunities are now very good in both private industry
and government, and demand is expected to increase. still
more over. the next 5 to 10 years. New legislation, has
spurred hiring in all sectors, and private mdustry is begin-
ning to utilize epidemiologists extensively in rcscarch

DOT code: Enyironmental .Epidemiologisl‘ 1 -

.
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Hdiﬁrdddé‘Waaﬂt“ewManagament “
Specialiat

Among the many chomieal substanees that we constamtly
heing developed and prodaced wre some that may he very
dangerous to haman health or the environment, Federal
lepixlation (the Toxie Substances Control Act) requires that
testing wid necessary-use resteictions be imposed,

The work of hazardous waste muanagement speciinlists has
to do with the disposal aspects of sueh waste; they conchiet
research and give technical asslstanee on hazardous waste
projects, particularly in problems of containment (isolating
substances from the environment), and problems of treat-
ment (converting hazardous substances to lmnlmluul\m- or
less hazardous substances),

Most positions ure with government agencies or in thc
rescareh field, Those working with government agencies
frequently assist in developing rules and regulations to con-
trol hazardous wastes adequately and thus proteet humans
and, the environment from harm, They survey industries to
determine the types of disposal problems and their magni-
tude so that programs can be tailored to needs.

Another important task is assessing available hazardous
waste treatment and disposal alternatives and the costs in-
‘volved, including transportation, to compare the cconomic
impact of alternative mcthods, In a consultant capacity,
hazardous waste specidlists provide advice and technical
assistance to both industry and government agency
representatives. . .

A successtul career in thls flcld Calls for an interest in
the sciences, specifically enginecring, chemistry, and en-
vironmental health. As with many other. environmental sci-
ences jobs, high verbal and numerical aptitudes are also

. required. T

‘ Jop Requlrements

' This job’ requnres graduation from college with a major in

environmental resources management, a biological science
or related physical or environmental ‘health science, and
-courses in chemistry. Entrys at the journey level requires
several years pf work experience in public health or envi-
ronmental management at a professional level. Entry to

many agencjes at the junior-or assistant level is posslblc
without professional work experience.

Knowledge requirements include those of waste man-
agement and public health engineering practices; treatment
and disposal methods of hazardeug waste; and the engi-
neering design and operation of waste management facili-
ties. . .

Opportunitles ;

New legislation covermg hdzardous waste w1|l promote in-
creased employment in rescarch,’ regulation, inspection,

&

e
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DOT code: H
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. ‘hire at the full professional level. Possession of a master’s’

Q

specialized measurements of air samples to identify and
measure contaminants.

Frequently the industrial hygiene chemist is responsible
for the operation of a chemical laboratory for an industrial
firm or a government agency. The chemist directs and con-
ducts research in toxicology; maintains laboratory records
and prepares reports on results of studies and projects; and
develops new and special methods, procedures, and-equip-
ment to be used in laboratory and field studies. The chemist
is not isolated in a remote laboratory, however; the work
also involves frequent contact with engineers, health agency
personnel, and industrial managers to solve problems of
industrial health and hazards to workers.

‘Although the work requires analytical ability and a strong
interest in scierce it also requires the ability to get along
well with people. Chemists in this field may find if nec-

essary to defend unpopular findings or negotiate for needed *

changes in processes or equipment. -

Job Requirements

The educational requirement is a bachelor’s degree with a
major in chemistry
experience as a professional chemist are also necessary for

degree in chemistry or biochemistry may usually be sub-
stituted for part of the experience requirement. An assistant

‘level may also be gained without pi'ofessional work expe-
" rience in the field. .

Extensive knowledge of the toxic effects of compounds
and substances is required, as well as knowledge of ana-
lytical, physical, organic, and inorganic chemistry.

, Opportunltles

Opportunmes are’ expected to increase for this specialty in
both government and private industry. The establishment
and expahsion of. private industry safety and héalth pro-

- grams; the increasing responsibility of States in enforce-
“ment of occupational health and safety standards; and the

more com;irehensive Federal legislation now in effect, all
pomt to significant mcreases

Sources of addmonal mformatxon American Industrial
Hygier=. Association, 66 South Miller Road, Akron, Chio
4431 American Chemical Society, ’11,55 - 16th Street
‘N.W., Washington D.C. 20009.

DOT code: Chemist 022.061-010

Pest Control Helper

Entry into the pest control field, with its large volume of

jobs in both government and private industry, is usually at
the helper level. There are actually three subspecializations

Aruitoxt provided by Eic:

iochemistry. Several years of work *
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in this-field: termite control fumlgatxon and general pest
control work.

Pest control helpers assist in controlling field rodents and

‘noxious weeds, and in pest control in and aréund buildings

and facilities. Beginning workers perform tasks such as
settmg traps and putting out poison bait; treating rodent
burrows with lethal gases; destroying weeds and dlggmg,
burning or spraying with chemical herbicides; and observ-
ing and identifying common field rodents and weeds and
reporting evidence of infestation. Helpers may be required
to use firearms to eliminate field rodents.

In fumigation,  several helpers usually work on the same
- job ‘because buildings must be covered with tarpaulins to

seal them prior to the release of fumigating toxic gases.
When working with termite control representatives, the

-helpers assist in treating areas with pesticides, replacing:

damaged wood, and improving ventilation in damp areas.
The maintenance and minor repair of equlpment may also
be involved.

Persois interested in this. work should possess good man-

ual dexterity and coordination, and be physically strong and
healthy.

199
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Job Requirements

There is usually no experience or educational requirement
<for these entry jobs. A driver's license may be necessary.
(For additional information on work in the pest control field
see the description for ‘‘Pest Exterminator.””)

Opportunities

Opportunities should be good because of industfial growth,
the large volume of helper jobs, and replacement needs.
Many helpers are promoted to pest exterminator.

Sources of additional information: The National Pest
Control Association, 250 West Jersey Street, Elizabeth,
N.J. 07207. ‘

b _—
DOT code: Pest Control Helper*

Pest Exterminator

Past control operator .
Pest control technician
Termite control representatlve
Fumigator

Structural pests that attack wood orinfest structures include
fungus; termites, borers, rodents, cockroaches, silverfish,
and ants. Other pests that harm turf and omamental plant-

ings include insects and related organisms, noxious weeds, :
fungi, and animals. Pest exterminators perform independent

journey-level work in control of pests in and about buildings
and grounds. They inspect buildings and grounds to locate
and identify infestations, prepare recommendations for
treatment, and submit cost estimates for jobs. When treating
for termites they work individually or with a helper to re-
place damaged wood, improve ventilation to eliminate
damp areas, pressure-inject chemicals into timbers and top-
soil, and treat areas with pesticides.

Fumigators work with crews of two to four helpers, in-
stalling tarpaulins over infested buildings to seal them.
They supervise all work, notify local fire authorities that
“the building is unoccupied and may contain fumigating
- toxic® gases, release premises back to the occupants and
file reports of jobs completed.

Pest exterminators v-ork individually or with a helper
when treating outside areas and grounds with pesticides and
placing traps or poison baits to control pests.

Workers drive employer-owned vehicles. They work in
varying conditions, such as dusty attics, tight crawlspaces,
and wet grounds. The work is physically strenuous and may
require crawling, stooping, climbing trees, and lifting
heavy equnpment Some pesticides are hlghly toxic to hu-

e 119 .

mans and require careful-and special handling. Good man-
ual dexterity and eye-hand-foot coordination aré required.

Job Requirements

There is usually no stated educational requirement. Termite
control and other types of pest control may require separate
licenses; licensing demands some experience working under
supervision and the passing of a written examination. Some
States may require as much as 6 months’ experience for a
license in fumigation work. Pest control companies must
be headed by operators who must have 2 years’ experience.
A driver's license is usually required.

Knowledge of the laws and regulations governing safe
and proper use of pesticides is required, as well as knowl-
edge of rodents, noxious pests, and pests that attack people. -

Equally important is the pest exterminator’s knowledge-
of methods intended to prevent pests from getting out of
hand in the first place. Trash and discarded lumber piled
against the structure can’'be removed, air ventilation holes
opened, and rodent access screens and other structural mod-
ifications may be performed to prevent pest problems.

Opportunities

-3

. Most training is on the job,-with the trainee starting as a

helper. Job opportunities will continue to be available in
volume -because of reélatively low pay, possible danger.in
the work, and the seasonal nature of some jobs.

Sources of additional mfonnatlon The thlonal Pest

Control Association, 250 West Jersey Street, Elizabeth,
N.J. 07207. ‘ -
DOT code: Exterminatdy 389.684-010

_Pesticide Control Inspector

The risks or hazards of applying chemical pesticides have
incréased in recent years with the sharp rise in their use by
agriculture, industry, the government, and householders.
Over 32,000 pesticide products are registered with the En-
vironmental Protection Agency.

Pesticide control inspectors work to insure that the sale
and use of pesticides minimize danger to the health of the
public and to the environment. Inspectors are usually em-
ployed by Federal, State, or local control agencies and work
primarily in the field, in. an assigned geographic area. A
major task of the work involves inspections of wholesale
and retail distributors and commercnal applicators of pes-
ticides, to determine compliance with laws and regulations
on the handling, sale, and use of pesticides. Premises must
be inspected to insure that only properly registered pesti-
cides are handled, that proper permits have been secured

&
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by handlers, and that restricted pesticides are sold only to
authorized users. Shelf stock is checked for proper labeling,
misbranding, or adulteration, and is confiscated or quar-
antined if not in compliance.

When dealing with commercial applicators, inspectors
verify proper registration and permits; insure that the ap-
plicators are using restricted pesticides in accordance with
directions; that their equipment meets required standards;
that accurate records are maintained; and that containers
and unwanted pesticides are disposed of properly. Inspec-
tors also answer questions from the public on the use of

pesticides and investigate complaints.

In emergency situations involving insect infestations or
outbreaks of piant disease, inspectors may identify the plant
or disease, recommend treatment, and authorize emergency
use of a peﬂtlmde .

" Persons interested in this occupation need the personal
qualifications to deal successfully with the many people
encountered in the course of their work, and the abilityto

-work independently without direct supervision.

Jbb Requiréments

There are usually a numbér of options open for entry into
the work. An employing agency might typically require 1
or 2 years of experience in pesticides and a bachelor’s de-

~gree-with specialization in-the biological sciences; an- as---

sociate’s degree in forestry or agriculture and 2 or 3 years
of pesticides experience; or 5 or 6 years of experience only.
The experience can usually include pesticide sales, regu-

Jlation, or use, or experience in agricultural inspection or
research. :

and extenSlvely. and have a driver’s license.

The job of pesticide control inspector requires a knowl-
edge of the methods and procedures for carrying out in-
vestigations; a knowledge-of the methods and materials

_used to control pests; and the ability to recognize the effects™

Opportunities

of pesticide pollution.

1

Most openings in these occupations will result from normal

‘turnover. A modest yearly increase, however in the num-

Q
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ber of workers hired is expected. If pestlmdes enforcement
staff are also required to be responsible for enforcement of
portions of the new Toxic Substances Control Act there
could be additional hiring.

See ‘‘Agricultural Chemicals Inspector’ for job duties
rélating to chemicals used in agriculture generally. ~\

—

168.267-062

DOT code: Investigator
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Pesticide-Use Medical Coordinator

In recent years, the risks of using pesticides have risen,
along with their increased use. Fortunately, concern among
the public and scientists alike has led to greater research
into the dangers, both immediate—{rom misuse and lack
of knowledge of side effects—and long-range—from resi-
dues of pesticides that can build up in the food chain and
cause widespread contamination,

. Pesticide-use medical coordinators evaluate the human
health and safety aspects of pesticides and other agricultural
chemicals to which people are exposed. They study the
long-term health implications of low-dose pesticide expo-
sure; provide recommendations on medical regulations gov-
erning the use of pesticides, and recommend safe levels of
pesticide :residue in agricultural products. They are also
concerned with worker safety and -recommend specifica-
tions for safe working conditions for workers exposed to-
pesticides or - their residues.

Medical coordinators work closely with other profes-
sionals in this field. They consult and confer with agency
representatives, physicians, researchers, and Federal offi-
cials-on matters such as design of programs to improve the
ability of physicians and other medical personnel to diag-
nose correctly, treat, and report pesticide related illnesses;
occupational health and safety standards; and the nature and
effects of agricultural chemicals on people.

Preparation for this work is extensive—it requires the
many years of education necessary to become a doctor, plus
significant work experience. Medical coordinators must
also possess the ability to interpret and evaluate research
findings; establish and maintain cooperative relationships
with’ admlnlstratlve and other personnel; write articles and
prepare reports for publication; and make public presenta-
tions and address interested groups on controversial issues.

Job Requirements

The minimum requirement for the work is 3 years of cx-
penence as a phySlCIdn with some concentration on thc
medical aspects of pesticides.

The job requires. knowledge of the principles and prac--

. tices of general and preventive medicine and skill-in their

application; the health and safety significance of the use of-
pesticides; Federal, State, and local programs for the sur-
veillance and control of pesticide usage; pathogenic features,
of pesticides; methods of collecting, tabulating, and ana-
lyzing data relating to pesticides; and methodology and pro-
cedures for evaluation of findings as‘related to advanced
research in the field of pesticides.

Opportunities

This a low-volume occupation, found at local, State and
Federal government levels. .
DOT code: Medical Officer 070.101-046
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Plant Physiologist

Plant physiology is a specialization of general physiology,
which is that division of biological science dealing with the
normal functions of the living body. The two other spe-
cializations are animal physiology and medical (human)
physiology.

Plant physiologists’ working in the environmental control
field usually direct and conduct research on performance
of pesticides and methods of applying them on agricultural
crops and other plants. Frequently, they sugervise and di-
rect the work of other professional and technical personnel.
Research work may also include reviewing and evaluating

data on the effectiveness and toxicity of pesticides and ag-

ricultural chemicals. Plant physiologists who are employed
by government agencies provide the scientific expertise to
review labeling on pesticides to determine that recommen-

- dations are safe and effective for the use intended; this is
a major responsibility because of the number of new pes-,

ticide products introduced yearly.

Although . we may consider plant physnologlsts as pri-
marily laboratory scientists they are often involved in ac-
tivities that take them into the field. They frequently meet

and confer with other professionals to exchange information
and maintain scientific expertise. Others working ‘in the
plant physiology field may include college and university
rescarch workers, experimental station personnel, and Fed-
eral, State, and local government personnel. Plant physiol-
ogists working with government agencies may be called
upon to testify as expert witnesses in hearings and court
proceedings.

In addition to strong interest in and preparation for a
career in the biological sciences field, anyone interested in
this work should have high verbal ability, spoken and writ-
ten, and the personality to supervise others successfully.

Job Requirements

The experience requirement is usually for at least'5 years
of experience in plant physiology, 1 year of which must
have involved complex technical or supervisory assign-
ments:- The minimum educationai requirement is graduation
from college with a major in plant physiology or a closely
related biological science. Additional professional experi-
ence may sometimes be substituted for part of the educa-
tional requirement; and graduate education may usually be
substituted for at least part of the experience requirement.
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Entry opportunities may be available at a junior or assistant
level with the bachelor's degree and without professional
work experience.

Required are knowledges of the technical methods and
equipment used by a plant physiologist; plant growth.habits;
toxicity symptoms; harvesting methods and techniques rel-
ative to desiccants and defoliants; horticultural and agri-
cultural crops grown in the area; and provisions of the ag-
ricultural code relating to agricultural chemicals and teeds.

Opportunities

Job opportunities should be good at the State and local
government levels, although the ouupdtlon is not high vol-

_ume. Graduate degrees usually increase’ compctmvcncss

Additional opportunities may be found in research and
teaching, where graduate degrees are increasingly ‘impor-
tant, and may be required for employability.

DOT code: Plant Physiologist 041.061-078

Registration Spemallst (Agrlcultural
Chemicals) -

Sh

The Federal Environmental Pesticide Control Act of 1972,
with all of its provisions in effect by 1976, lmposed exten-

&

Aruitoxt provided by Eic:

sive new regulations on the uses and distribution of pesti-
vides. The. Act calls tor cooperative efforts between the
Environmental Protection Agency and State entorcement
agencies, including the registration of all pesticides.

* Many professionals work in this field, registering pesti-
cides, commercial fertilizers, agricultural minerals. auxil-
iary soil chemicals, and other materials. Registration spe-

cialists are responsible for receiving applications for new:

pesticides and changes in ingredients or usage instructions;
routing manufacturers” scientific data to appropriate eval-
uation staff, such as toxicologist. microbiologist, or plant
pathologist: and assuring that the product meets or complies
with Federal and State laws. Registration specialists also
cooperate with county agriculture officers to investigate
unusual. or unanticipated reactions from pesticide use.
Other activities of registration specialists include review-
ing proposed labels for products to verify adequacy of
warnings ‘and antidotes; reviewing proposed revised labels
for products which are already registered; and maintaining
files of technical information on the use of pesticides. At
times they may be assigned to conduct special studicx or
investigations in such areas as evaluation of pesticide 1¢s-
idue on crops or compliancc thh Federal and State laws.

Success in this work requirés proven aptitude for the,.

sciences, hlgh verbal ability, analytical ability, and be-
cause of the grave consequences that could result from er-
rors, good- Judgment
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Job Requirements

Hiring requirements include graduation from college with

at least 6 semester hours in chemistry; and 1 or 2 years of

work expericnce in the t'nrnmlntinn, sale, sumpling or in-
spection of pesticides, commercial fertilizers or similar
materials, or in regulation of the application of pesticides.
Usually additional related work experience may be substi-
tuted for the required education on a year-for-year basis.

Successtul job performance requires knowledge of ap-
plicuble laws and regulutions relnting to pesticides com-
ucts: methods and procedures of oftlcml regstratmn
authorizing the sale of chemicals and the hazards involved
in their use; and literature in the field of agricultural chem-

_icals and sources of *ese.lrch information.

~

and local government.agenciés employ workers in this cat-
egory.

Opportunities

Modest program expansion and normal turnover will ac-,
count for most vacancies within the next few years. State
and local government aggncies employ workers in this
category. "

DOT code: Registration Specialist*

Toxicologist

While we have enjoyed the economic and social benefits
of chemicals we haven't always realized the risks that may
be associated with them. For many chemical substances we
have little knowlédge of the ill effects they- might cause

_ after many_years of exposure The problem is compounded

by a dramatic surge ir: . = development of chemicals in the
last 35 years; at this ti'... ot least a'thousand new chemical
substances are introduced each year. Much work must be
done in the field of toxicology to identify and evaluate the
hazards that chemical substances and mixtures may pose to
health and the environment,

Toxicologists may serve as rescarch specialists, or as
staff advisors, depending on tht work setting. In-a public

. health or agricultural department setting toxicologists de-

sign and carry out studies to determine the physiological
effects of various substances, chemicals, and products; and

.advise on the, téxicologicz‘ll properties of products and

chemicals in the event of health problems. They work with
experimental study data, interpreting study results in terms
of toxicological properties and hazards. Toxicologists also
evaluate the adequacy of toxrcologlcal data submitted for
review, and provide expemse in the*evaluation of label .
claims prior to the registration of pesticides, chemicals,

~ agricultural chemicals, and other products. In cases of ac-

cidental exposure or poisoning they give advice as to the
nature and degree of the toxic hazard involved, and also
advise on precautionary labeling for the use of h.uardnus
chemicals and products,

Many toxicologists are employed by chemicals manufac-
turers in research and developmental work. They conduct

“extensive testing programs and devise testing procedures

and standards. These, industry follows in its required test-
ing of chemicals for their effects on human health. Toxi-
cologists must also provide much of the information and
test data required by the U.S. Environmental Protection
Agency prior to the manutacture ot a new use of an existing
chemical.

Because of the extensive and ditficult academic prepa-
ration necessary for this work, anyone interested in a career
in toxrcolok,y should be a very good science student with
verbal and numerical aptitudes. '

Jo’h Requirementis

The _|0b usually calls for possession of a doctoral degree in
toxicology, biochemistry, pharmacology, or a‘closely re- .
lated field. An increasing trend requites that the degree bg
in toxicology only. Also necessa.y for many positions is
postdoctoral work experience, including consultation on
and interpretation .of toxicological findings concerning
health hazards and development und deslgn of toxicology
rescarch and investigative studies. )

Increasingly, however, jobs are becommg available for
holders of bachelor's and master’s degrees .in toxicology,
and colleges and universities are now offering degree pro-
grams at those levels. ’

The work requires knowledge of the aspects of biochem-
istry that relate to the fields of toxicology and pharmacol-
ogy; laboratory ‘procedures, and principles for scientific in-
vestigation of experimental relationships between chemical
species and biological systems; and provisions of laws,

“rules, and regulations pertaining to the use, processing, and

hundling 'of toxic substances.

Opportunitles

Opportunities should be good for graduate degree holders,
particularly at the doctorate level, and’in many work set-
tings—Federal, State, and local governments; industriaj te-
search; and education. The new toxic substances legislation -
should contribute to hiring in this specialty,

. DOT code: Toxicologist*

\



Vector Control Assistant

Among the nonprofessional and entry jobs in the pest con-

" trol field are opportunities for laboratory and field assis-

tants. Vector control assistants assist professional staft re-
sponsible for preventing and controlling vectors (disease-
transmitting organisms) and hosts of diseases important to
public health. The work can be very varied, and can inglude
participation in investigation, identification, control, and
prevention duties.

Vector control assistants learn the principles and tech-

niques of -biological investigation, such as collection of
specimens, use and care of laboratory equipment, labora- .

tory techniques, identification of arthropods and mammals,

- and preparation of reports. They assist in surveys of ro-

AN

dents, flies, aquatic insects, and in special problems of solid
waste dlsposal :

As they acquire cxperlcnce and knowledge, vector con-
trol assistants can perform more skilled and difficult work,
that is, identifying disease vectors; using collection devices
such as sweeps and traps to determine presence and.density
of vector populations; and preparing, mounting; and storing
specimens. Public contact field ‘work is usually part of the

"job The assistant accompanies professional staff on field

visits and in consultations- with representatives of .public

health agencnes on types of vectors and means of blologlcal v
-——---enVlronmenta] ~-and-chemical-control. -~ -+ —— - —

An interest in and liking for high school“level biology
lab and field work would be both good prcpardtlon and

........ v, -
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proof of aptitude for this work. Verbal ability must be ad-
equate to prepare reports and conter with professional staff.

Job Requirements

Vector control assistanis usually work for public health
agencies (State or local) and may be hired with a minimum
of 6 months' experience in any vector control work(such
as aid, trainee, or laborer). With 1 or 2 years of related
exnerience, the applicant may be hired at the second level,
performing more independent and difticult work. The ex-
perience requirement can usually be waived for those with
2 years of college, with courses in the biological sciences.

~ Entry at either level requires basic knowledge of the.
techniques and field cquipment used in vector control and
of general biological sciences. Those interested in this‘work
should also have the ability to lnterpret and apply rules and
instructions, record data clearly, and analyze situations
accurately.

Willingness to travel may be required.

Opportunities

Opportunities should continue to be good for this work
many persons age promoted from this work to mspector and
other professional level jobs. : : v

. DOT code:-Vector- COntrok Assistants - =~ <= wmee o o

M



Q

Aruitoxt provided by Eic:

Solld Waste Management

103

Although solid waste management is in the midst of a tran-
sition from open and burning dumps to the sanitary landfill,
the predontinant means of solid waste disposal today in the
United States is still open dumping, whereby a city or com-
munity has a piece of land, -and collection trucks and in-
dividuals dump wastes indiscriminately. A U.S. Depart-

+ ment ofsHealth, Education, and Welfare survey of several

years ago'xdenuﬁed more than 13,600 solid waste disposal
sites, and less than 5 percent of them were considered to
-meet the minimum standards:for sanitary landfills. A more
recent survey (1976), found that only 5,800 of an estimated
16,000 municipal land disposal sites complled w1th State
regulauons

-Health hazards are created by dumps through the pres-
ence of biological and chemical contaminants, which air,

¢ water, birds, insects, and rodents carry to people and do-

_mestic animals. In addition, dumps pollute both surface and
groundwater, provnde food and shelter for vermin, and dis-
figure the landscape.

A samtary landfill can be desngned and operated so that

-solid wastes can be disposed of on land under conditions "
that control odor, rodents, insects, and air and water pol- -

lution. In a sanitary landfill, solid waste is spread in thin

" layers, compacted to the smallest practical volume, and

covered over in a manner that safeguards against pollution.

Many States and localities are. investigating waste dis-
«posal systems that have a second purpose, the recovery of
energy and other .valuable resources. Increasing scarcity of

“landfill sites in particular and rising energy prices encourage
the adoption of resource recovery technologies. Currently, |

about 25 communities have resource facilities in eperation
or under construction, and another 25 have desngn or feas-
ibility studies underway.

At present a great volume of industrial solid waste is

disposed of at company sites or at municipal landfills, and+

the majority of the waste receives no treatment prior to its
disposal. Wastes extracted from water treatment and air
collection systems are treated as solid wastes; as restrictions
tighten, disposal of hazardous solid wastes, by volume
alone, will become a major, waste management problem.

EMC - P

Legislation.

Beginning in 1965, the Solid Wastt; Disposal Act initiated
a research and development program for new and improved

. methods of solid waste disposal, and provided technical and .

financial assistance to State and local governments in solid

waste dlsposal programs. In addition, the Resource Con-. . A

servation and Recovery Act of 1970 was passed to provide *
financial assistance for the construction of solid waste dis-
posal facilities and for the improvement_ of research pro-
grams in solid waste management. S .
Other lmportant legislation includes the Manne Protec-
tion, Research, and Sanctuaries Act of 1972 (Ocean Dump- ’
ing Act) which has three main thrusts: regulation of dump-
ing, research aimed 4t finding ways to end.all ocean
dumping, and the creation of marine sanctuaries. This was
followed, 4 years later, by the Resource Conservation and
Recovery Act of 1976 (amended by the Quiet Communities

"Act of 1978), which provides technical and financial assis-

tance for (1) the development of management plans; (2)
facilities for the recovery of energy and other resources
from discarded materials; (3) for the safe disposal of dis-
carded materials, and (4) regulation ‘of the management of -
hazardous wastes. : ‘ :

Employment

The factor most affecting employment in the solid waste
management field is the Resource Conservation and Re-
covery Act of 1976, which calls for addition of personnel
at local, State, and Federal levels, although the main'impact ’

'on cmploymcnt will certainly be at the. local government .

level. Provnsnon must be made for public education cfforts,
and for making available on- -site technical assistance to in-
dustries to aid in compliance; and a regulatory system must
be developed to insure safe handling, transporting, storing,

1ig
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and disposal of waste. These requirements will increase the
nced for technical, professional personnel and for inspec-
tion and compliance workers. .

The number of people needed to collect municipal solid
wastes . is not expected to change appreciably; due to au-
tomation, there may eventually be a slight reduction. How-
ever, as salvaging and resource recovery become common-
place, and as the processing of solid wastes becomes
automated, personnel will be neceded to design, construct,
and manage these automated systems. There will be sig-
nificant additions of scientific and technical personnel
working in research and development. Engineers in partic-

- ularare expected to have the widest range of job opportun-
itics; job openings should expand by about 10 to 15 percent

a year through 1982.

Workforce totals for the solid waste management field
are expected to increasc at about 10 percent a year through
1979, with the tité of i increasc gradually declining after
that.

| Occupationé

- The reader will note some ‘overlap of duties among occu-
pations in the wastc management field; this is partly owing
to the present lack of standardization of duties. -

Occupations in solid waste’ managemert jnclude waste.
management: engineers who apply engineering knowledge-

Aruitoxt provided by Eic:

and skills to all phases of waste munu'grcr;l-cnf4—“—»hur‘1‘dling.’

processing, disposal, and resource recovery. One speciali-
zition in waste management engincering that has recently
emergx.d is that of the resource recovery engineer, who
focuses on improving waste recovery plans.

Waste management specialists work on many projects to -

improve disposal practices and promote the entorccmcnt of
rules and reg‘ulanons

The cdllection of solid waste materials is dlb(l important.
The top level of administration is the refuse LO“CCIIOI‘I su-
perintendent. The refuse collection supervisor is immediate
supervisor of the crews (refuse collection truck opcrators)
who collect refuse and deliver it to a dlsposal site.

N

B T .,___‘_ _— [~

- ——

Refuse Collection-Superintendent

The refuse collection superintendent is responsible for di-

recting and coordinating the activities of refuse collection -

personnel within a major district of a city. Typical work
includes directing the preparation of operating reports and
records; making studies and-analyses 6f procedures and
recommending methods, tor increasing economy and effi-
ciency; requxsmomng equipment ‘and suppliesi and making
adjustments i in assignments to utilize personnel and cqunp-
ment most effectively. ,
Difficult complaints from the public are usually handled
at th;s level,’as well as requests for changes in service and

4

.
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resolution of special personnel problems. Refuse collection
superintendents also maintain liaison with representatives
of other municipal agencies on such matters as enforcement
of regulations concerning comnuinity sanitation.

Job Requirements'

The job requires at least 1 year of experience in a capacity
such as refuse collection supervisor. Also required is
knowledge of the practices governing the establishment and
modification of refuse collection routes; knowledge of the
equipment and personnel necessary for effective refuse col-
lection services in a city; and knowledge of budget require-
ments for refuse collection services.

Opportunites :

This job is primarily recached by promotion. Although there
will be added opportunities becauxe of population growth,
the majority of openings will. result from “replacement
needs. ¢

DOT 'code: Refuse Collection Superintendent*

‘Refuse Collection Supervisor

Refuse collcction supervisors exercise direct supervision
over crews:enpaged “in the collection of refuse and its de-
livery to a disposal site. Supervisors are responsible for
secing that refuse collection schedules are met; they review
operating report$; and they make field lnspectlons of the

‘work. In addition, they have public relations responsibili- -

ties, as they handle complaints -of all types concerning the

* collection of refuse. Refuse collection supervisors make

crew assignments, sce that trucks and employees leave
yards promptly at the start of shifts? and assure that crews

_follow refuse collection schedules and procedureq

. The ability to supervise and review the work.of a large
numbér of people is important, as is the ability to deal
tactfully with officials, employees, and the public.-Verbal
ability is also- needed o revnew and prepare reports.

Job Requirements -

The job is frequently a promotional one, requiring 3 or 4
years®-experience in the:collection or disposal of municipal
wastes. - In some situatio_ns' 1 year of college may be sub-
stituted for experience, on a year-f_or-yeilr basis, to 4 max-
imum of 2 years.

Opportumties

Most‘opportumtles are by promotlon from refuse col[ectlon

truck operator and arise from replacement nceds, although

s o

more workérs will be hired as a result of population in-
creases. N '

DOT code: GarBage-CoIlcclion Supcrvisor; : 909.137-014

. *As listed in the 1977 DOT.

KN
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Refuse Collection Truck Operator

Garbage truck driver
Garbage collector driver -

Ultimate disposal of réfuse may undergo radical change
within thie next decade, with sanitary landfills, recycling,

and resource 'recovery facilities increasing. Garbage collec-

tion technology, however, is not expected to change to any

.great extent, and jobs in this type of work will remain

basically the same,

In this occupation, workers drlve refuse- collection trucks
and operate mechanical refuse packing equipment. They
usually direct the work of a helper or helpers, and are re-
sponsible for inspecting the truck for sufficient-gas, oil, and
water, proper tire inflation, and condition of safety equip-
ment. In addition, they may prepare routine dperating: re-
ports, such as fuel used and trip tickets. In some instances

120
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workers are hrred as truck operators, not specifically for
. driving refuse trucks, and may drive other heavy vehlclcs
_and perform other related work.

Reasonably good manual dcxterlty and motor coordina-
tion are required, arnd willingness to work in varying
weather conditions. The strength to lift 70 pounds is nec-
essary S B

Job Requ_irerhents

Typically, the hiring requirement is for | year of experience
- driving a truck carrying a payload of at least 1'% tons, and

Q

possession of a class | or 2 driver’s license. = .+
The job requires "knowledge of the operating and maln-

tenance requirements of various types of trucks havmg a

gross vehicle weight of 28,000 pounds or less; good knowl-

. edge of vehicle codes’and traffic reguldtlons ability to di-

rect the work of othcrs ability to  prepare routine written
reports

Opportuhities g

This i5 a high‘-volumc occupation, offering better thar av--

erage opportunities because of population grawth, increased
urbanization, and frequent replacement needs for workers,

DOT code: Garbage Collector Driver* 905.663-010

*As listed in the 1977 DOT. C W
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R@’urce Recovery Engineer

Most" resource recovery still depends on thé efforts of
householders, office workers, and' others at the sources of
waste generation. Waste paper and aluminum recovery ef-
forts in particular have been successful. The complex tech:
nology for recovery:of energy and other valuable resources,
however, is still experimental. Many projects have been
plagued by design and mechanical problems, cost increases,

and delays. Much work remains to be done in the resource

recovery field, and a new occupational specialization has
emerged—resource recovery engineering.

. Engineerstin this specialty conduct solid waste resource

recovery studies and inspections, promote and assist in the
development of resource recovery programs, coordinate
marketing studies, and evaluate technblogy and processes.

. They inspect and monitor resource recovery facilities and

source separation programs, including inspecting facilities
under construction and monitoring pf operations. Also, they
evaluate chemical or -mechanical Tesource recovery tech-
nhology, including' determining process objectives, analyz-
ing reliability, investigating dperational characteristics, and

"carrying, out economic studigs on process designs and op-

erations. In addition, they develop resource recovery plans

by collecting data on resource recovery systems, reviewing-

and analyzing alternate solutlons. and prcpanng recom-

R
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mendatlons They coordmate mdrket studles concermng,

potéfitial reclaimable’ wastes; promote resource recovery

practices, and meet with agency officials, desigrengineers,
and others to promote technical assistance and ddVlse on
technology and processes.
R

Job Requireme_nts . )
Requirements may vary for this newer occupation, but they
usually include.an engineering degree in civil, chemical,
mechanical, or waste management engineering, and several
years of experience in the solid wasté management field -at
a professional engineering level.. An advanced degree may
be substituted for a portion of the required experlence in
some cases. :

The work requires, knowledge of the pringiples and prac-
tlces ‘of solid and hazardous waste disposal and resource
“recovery systems; and knowledge of Féderal, State and I~
cal laws, rules, and_regulations pertaining to waste mar
.agement and resource recovery. :

‘This ‘work requiges the ability to make crltlcgl examma-
tions of engineéring plans, specifications; and reports; to

prepare elear, technid Ily sound, accurate reports contain-

ing findings, conclusions, and recommendations; and to

establish and maintain cooperative working relationships =

with the many people dealt with in the course of the work.

Opportuniti_es :

A further specialization of waste management engineering,
this job will be increasingly in demand as resource recovery.
technology advances as an alternative to-landfill. The num-

ber of opportunities may be limited for the immediate fu- .

ture, except in research and development, because many of

the- technologles are now being tried out for the first time -

on a commercial scale. Opportunmes will be in tiie most
. densely populated areas.

.“

Sanitation Inspector

- Extensive plans for recycling and resource recovery, leg-

islation to end open dumping, energy shortages, and infla-
tion have not significantly lessened the problem of refuse

- and litter in both our urban and rural communities Control
* in this area for the foreseeable. future will still depend on

survelllance and enforcement activities.

' ‘Sanitation’ lnspectors investigate and resolve problems of
_ unslghtly litter, weeds, and illegal dump conditions in a

‘community. They make periodic inspections of such sites,
and initiate’ corrective action, at times attempting to per-
suade property owners to ‘voluntarily correct conditions.

- Related duties include receiving and investigating com-

‘plaints of unsightly or hazardous conditions; determining

3
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if municipal building, fire, or other code violations exist;
issuing notices of violation and notices to abate; reinspect-
ing property for compliance; preparing case material whicn

legal action is required; promoting communlty interest in
eliminating and controlling unsightly conditions; and co-
ordinating clednup, projects.

Job Requirements

There is usually no educational requirement beyond grad-
uation fror high school and it is not required for all jobs.
Work experience is necessary — usually | or 2 years in
community public contact work, field" investigation, - in-
sp~ction, or enforcement. .

A driver’s license is required.

Y

)bportunities -

.. »sed concern for environmental quality in recent
2as prompted establishment of more positions such as this
and_all indications are that the trend :will continue. There

may at times be strong competition for these -jobs, partly.

‘because of the fairly broad experience requirements. Com-

‘munity college courses in environmental sanitation, waste,

management, and related courses may increasc an appli-~

‘ cant s competitiveness.

DOT code: Resource Recovery E_ngincer.f N .

) €
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Waste Management Engineer .

Among the many career choices in engineering in the pol-

lution control field is waste management engineering. En- .

gineers in this specialization review engineering drawings,
plans, and specifications; conduct site inspections of dis-
posal facilities; and consult with management, professional,
and technical personnel in order to make recommendations

regarding methods and location for‘wusle handling, pro-:

cessing, disposal, and resource recovery systems.

In addition, waste management engineers prepare reports

of recommendations on permit applications for waste fa-
cilities, and provide technical assistance to various govern-

sment agency personiel on the development and operation

of waste and resource recovery facilities. Most engineers

-

in this field also plan and conduct fesearch projects for the

-development of new methods and technologies for the treat-

ment of wastes.

Waste management engineers also mvestlgate compldlnts
regarding waste disposal conditions and make recommen-
dations for prevention or abatement. They- conduct surveil-

lance of waﬂte'prdcessing and disposal practices in an as-

signed -area and “enforce waste ‘management laws and
reguldtlons

192

B
r



108

Solid Waste Management

Engineers must possess the ability to review and interpret
engineering plans, estimates, and specifications. They must
also be able to evaluate findings. make recommendations,
and establish and maintain working relationships with many
professional and technical people.

Job Requirements , -

The usual hiring 1equirement is for a bachelor of science
degree with major work-in engineering, and 1 or 2 years
of engineering experience in wasle management or process

control engineering. A master's degree in waste manage-

ment engineering may be substituted for the experience re-
quirement. Entry as a junior engineer may be possible with-
out professional work experience. *

The work requires knowledge of waste management and
public health engineering; treatment and disposal of solid
and hazardous waste; programs for resource recovery: and

* " design, construction, and operation of waste management

facilities.

Obportunities

New, comprehensive waste ‘management legislation points
to greatly increased opportunities for professional engineers
in this field.. Many jobs will be in research and develop-
ment, particularly in resource recovery, gnergy recovery,

and other alternate solutions to landfill and ocean dumping.-

DOT code: Pollution-Control Engineer*

019.081-018
*As listed in the 1977 DOT. ¢

.

Waste Management Specialist -

Q
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The waste management specialist is a professional in the -

waste management field and differs from the waste man-

agement engineer in that the work does not include basic

. research and design activities. <
Specialists work on projects to improve solid waste dis- .
posal practices and promote the enforcement of rules and g

reguiations. They plan and participate in surveys and in-
" veStigations of solid waste disposal practices; inspect san-
itary landfill operations; and confer with municipal and

other agency health personnel and with sanitary landfill’

operators to improve disposal practices and to promote en-
forcement of established laws. '

"

Other job duties include coordinating the program reg-
istration of solid waste operators; investigating complaints
and preparing complaint reports; and preparing investiga-
tive reports of solid waste management matters containing

- findings, conclusions, and recommendations. Waste man-

agement specialists may appear in court as expert witnesses.

Job Requirements

The minimum educational requirement is graduation from

college with a bachelor’s degree in the chemical, biological, . :

or environmental sciences, or in civil, chemical, mechan-.
ical, sanitary, or other related field of engineering. At least
1 year of related experience in solid waste management is
usually required for entry at the full professional level.

The work réquires knowledge of practices in the field of
solid waste management; of laws and regulations in the
field; and the ability to establish cooperative working re-.
lationships with officials, public and private agency rep-
resentatives, and the public.

A driver's license is required.

Opportuhities

Projections are for continued increases in opportunities in
this occupation, due to new waste management legislation
now in effect. Another factor contributing to the demand

‘is the increasing quantity of residential and industrial waste.

DOT code: Waste Management Specialist*
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The increase of manmade radiation poses a danger to our
health. The principal adverse effects that radiation can have
on human health are genetic disturbances and cancer.

We all receive radiation from natural sources over which

we have little control. Qur remaining exposure comes from
medical and dental X-ray machines; fallout from nuclear
weapons testing; uranium mines; mills and fabrication

plants; nuclear power generating and fuel-reprocessing in-_

stallations; and various electronic devices. Hospitals and
laboratories use radioactive isotopes in basic research and
patient diagnosis and treatment. Construction materials with
radioactive properties have been used for homes, schools,
factories, and other structures. This is compounded by the
fact that we know very little about the long-term effects of
repeated exposure to radiation at low levels. It is generally
accepted that any amount of radiation, however small, can
cause damage to.genetic cells and hence cause an indeter-
minate number- of undesirable mutations. Such genetic
damage is believed to be cumulative. )

This background establishes why nuclear energy and ra-
diation are, in 1978, the most controversial area of the
environmental control field. Primary nuclear energy con-

- cerns are (1) permanent disposal of nuclear wastes, (2) de-

commissioning of nuclear plants, (3) plant safety and se-
curity, and (4) the danger of wide-scale use of plutonium
(potential nuclear explosive use). '

The lack of permanent, safe storage or disposal for high-
level radioactive wastes from nuclear reactors has become
a major concern in recent years; some of these wastes must
be isolated for hundreds or thousands of years. Radioactive
wastes are now temporarily stored in tanks at commercial
and government nuclear facilities. Large quantities of ra-
dioactive wastes from nuclear weapons production are

~ stored in tanks and bins at government installations in

ldaho, South Carolina, and Washington.

Responsibility for radiation safety, according to.the Sen-
ate Governmental Affairs Committee, is scattered and un-
even, resulting in jurisdictiona] disputes and regulatory con-
fusion. The Committee found that eight executive
departments, two independent commissions, and five sep-

1.

arate agencies have at least potent'ial authority to regulate
radiation safety.

Legislation

The Atomic Energy Act (1954) regulates the release of
radioactive waste into the environment. The main cate-
gories of waste are (1) those which must be within estab-
lished radioactive content limits; and (2) those wastes which
are not discharged but which are so potentially hazardous
as to require special care. Of the latter, those which are
**other than high-level’” are generally buried according to
specified regulations, and **high-level wastes’” are tempo-
rarily stored awaiting determination of suitable permanent
disposal. No high-level wastes have been permanently
stored as yet, although the Department of Energy has re-
sponsibility for disposal. No sea disposal of radioactive
wastes by the United States has been conducted since 1970.

During the 1970’s other legislation was” passed. The
Marine Protection, Research, and Sanctuaries Act of 1972,
also called the Ocean Dumping Act, controls the ocean
dumping of materials that adversely affect human health
and welfare, including radioactive materials. The Hazard-
ous Materials Transportation Act of 1974 regulates the
transportation in commerce of hazardous materials, includ-
ing radioactive materials, by all transportation modes. The
Toxic Substances Control Act of 1976 exercises authority
over the manufacture. processing, distribution in com-
merce, use, or disposal of chemical substances and mix-
tures. including specidl nuclear material, or byproduct
material.

Employment

Increased awareness of potential radiation danger to the
public from a multitude of sources-around us, and increased
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use of X-ray and radiation technology in the medical and

____dentat fields. point_to_greater opportunities in the future for

Q

Aruitoxt provided by Eic:

" tunities for nuclear energy plant personnel it

Emc"

health physicists, radiation technicians, radiation protection
specialists, and of course for medical specialists such as X-
ray technologists.

The nuclear energy field has an extrcmcly high concen-
tration of engineers, scientists, and technicians, making up
nearly half of the workers in the nuclear power industry.
Many of the scientists and technicians work in the research
and development arca of the nuclear énergy field. Oppor-
4 ¢ deter-
mined by the number of such plants built, and that is™gry
uncertain at this time. California, for example, has a nuclear
safeguard law which specifies that no new nuclear power

plants can be built until the State Energy Resources Con- -

servation and Development Commission certifies that the
Fedceral Government has found a proven method of safely
disposing of nuclear waste material. National growth pro-
jections for the nuclear power industry have been revised
downward on two separate occasions in the last two years.

Occupations

A number of professional occupations are found in the area
of radiation safety and control. Health physicists perform
research, consultation, and inspection work in connection
with radiation safety. Emergency services radiation coor-
dinators implement and coordinate radiological Gofense and
safety programs. Responsibility for radiation safety at nu-
clear power generating plants rests with the radiation pro-
tection engineer. .

Radiation protection specialist is another occupation re-
lated to radiation safety. These specialists test X-ray ma-
chines and fluoroscopes for safe operation and certify X-
raky personnel. Other radiation monitors, or technicians, in-
sure that personnel, plant facilities, and work environments
are free from radiation contamination. They measure inten-
sity and identify types of radiation in working areas. They
also collect samples and collect and analyze monitoring

" devices worn by personnel to measure individual exposure

to radiation. Usually radiation laboratory technicians per-
form the tests and analyses on the samples.

Radiation safety at nuclear power plants requircs the
work by personnel to measure .individual exposure to ra-
diation. These technicians collect samples, perform stand-

_ard analyses and cvaluate the results, and prescribe chem-
ical treatment to meet safety standards. They are also

expected to maintain their equipment and insiruments. In

some areas, radiological instrument techzicians work full-

time in the operation, maintenance, and repair of radiol-
ogical detection equipment.

Chemical Radlation Technician

Nuclear reactor technology has been under development in
the United States for more than 45 ycars. During this time
the knowlcdge necessary to protect public health and sdlcty
has advanced along with the technology itself. But even
today, radiation safety at nuclear power plants, as well as
concern for disposal of radioactive wastes, is an everyday
news item.

Among the radiation ‘protection personnel at nuclear
power plants are chemical radiation technicians, who per-
form tests and analyses and monitor radiation. They collect
samples of water, solids, or gas; perform standard chemical
or radio-chemical analyses; cvaluate results and prescribe ©
the necessary chemical treatment or adjustments to maintain
established control limits.

Monitoring duties include assisting in setting up equip-
ment for chemical or environment monitoring investiga-
tions; performing monitoring surveys to determine radiation
levels; carrying out decontamination procedures when re-

~ quired: monitoring plant waste for radionuclides or gross

activity; and prescribing waste discharge rates.

Much of the work of the chemical radiation technicians
is involved with equipment and instrumentation. They
maintain chemical instrumentation sensing elements and
service sampling systems equipment; calibrate and service
chemical and radiation detection instrumentation; and assist
in diagnosis and repair of other instrumentation and plant
process equipment. Chemical radiation technicians "also
provide training and direction to other plant personnel on
radiation protection and the water control trecatment pro-
gram. They record test results and monitoring data, and
prepare reports of tests and operating conditions.

In addition to strong scientific and mechanical interests,
persons interested in this work should have good verbal and
numerical abilities.

Job Requiremerits

Normally the hiring requirement includes a high school ed-
ucation, supplemented by specialized technical study in
nuclear physics and several years of experience as a chem-
ical laboratory technician. The job is frequently acquired
through promotion, as many power generating plants also
employ chemical lab technicians.

The work requires knowledgc of the prmcnples of chem-
istry and basic atomic and nuclear physics: the theory of
chemical and radiation detection instrumentation; labora-
tory procedures and equipment; decontamination proce-
dures: and principles of radiation protectlon as related to a
nuclear generating plant,
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Radiological coordinators work as stalt assistants or tield

representatives, consulting - with;—advising;—and —nssigting =

state und local agencies and organizations with the ongoing
maintenance of radiologial defense programs. They also
assist local agencies in complying with regulations having
to do with distribution of Federal and State radiological
equipment. Coordinators are also extensively involved in

"training—prcparing and developing radiological training

programs and conducting such training courses. They may
also be tesponsible for recruiting and training community
volunteers for radiological defense operations in the field.

| In the event of any natural or war-caused disaster posing
a radiological threat, workers would assist in coordinating

emergency defense operations.

The work requires a combination of lechmcal knowledge
and communications skills: It calls for a candidate with the
personality to be an effective trainer, as well as one who
has extensive subject matter knowledge in the field of ra-
diation to develop original training programs.

‘Job Requirements

_The job requires graduation from an accredited college with

a major in the physical sciences or related field, and 2 or
more years of work experience, either in radiological safety
work or as a radiological equipment technician. Most State
and local agencies, which are the major employers in .this
work, will also accept additional work experience as a sub-
stitute for the required educatjon, on a year-to-year basis.

Knowledge is required of radiation detection; rules and
regulations concerning radiation source licensing; and pfin-
ciples and methods of group training. Interested persons
should also be familiar with State and local civil defense
and disaster activities.

Opportunities

This is not a high volume job, nor is any dramatic change
in the number of job opportunities anticipated. Most open-

_ings will result from employee promotions or other normal’

turnover.

DOT code: Em.ergcncy Services Radiation Coordinator*

Health Physicist |

Radiatlon physlclsi

The work of the health physicist is somewhat simiar to the
work done by the radiztion protection specialist, in that
both are concerned with radiation safety. The radiation pro-
tection specialist’ inspecis X-ray equipment ard certifies X-
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ray personnel, and is usunlly supervised by u health phy-

sicist. Health physicists perlorm research, consultations,
and inspection work in connection with radiation sources
and radiation-producing devices used in high-intensity or

unevaluated applications. Typical research projects include.

developing inspection standards, radiation exposure limits
for personnel, safe work methods, and decontiamination
procedures.

The work of the health physicist varies, however, de-
pending on the work setting, which may be an enforcement
and control agency, a hospital, a rescarch facility, an in-
dustrial establishment, or a consulting firm. Generally,
though, in addition to consulting and rescarch work, health

‘physicists devise and conduct training and monitoring pro-

grams concerning radiological he'llth hazards and sources
of ionizing radiation.

When working for an enforcemcnt and control agency,
typical job duties for a health physicist would include con-
ducting surveys of high-encrgy X-ray installations, tele-
therapy units, radioisotope laboratories, and similar facili-
ties; and determining compliance with radiation licensing
requirements and with provisions of radiation control laws
and regulations.

Many health physicists develop and adapt instrumenta-
tion for the detection and measurement of radiation; review
plans and specifications for installations using or producing
ionizing radiation; and advise on the design and modifica-
tion of protective devices. They also evaluate emergency

incidents involving radioactive spills, losses, und suspected
or accidental radimion exposure. In these instances they
give prolessional advice on handling: they decide on the
corrective action necessary to control the hazard and pre-
vent its recurrence. Health physicists may also advise on
the transter and disposal of radioactive materials such us
cobalt and radium, und insure that such transfer or disposal
is done according to laws and regulations. In many work
situations they prepare and conduct lectures and training
programs for medival, industrial, or research personnel in
the safe use und handling of radioactive materials and ra-
diation-producing machines.

Health physicist work requires a wide range of .lptltudcs
interests, and skills. Certainly the- interest in science and
enginecring must be strong. Good mathematical skills are
essential, as well as verbal and communication skills. The
work is highly responsible. affecting as it does human
health and safety, and it requires analytical and decision-
making ability.

]

Job Requil\'ements

The minimum cducational requirement is graduation from
an accredited college with major work in physics, engi-
neering, or in the physical or life sciences. Many employing
establishments hire only at the experienced level, usually
asking for at-least 2 years of professional health physics
experience (this excludes routine radiation monitoring or
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surveying), Other employers have a junior or assistan|
level, permitting hiring of degree applicants without profes-
sional work experience. In sonie instances graduate work,
or successtul completion of' a | year Atomic Energy Com-
mission lLllOWthp, may be vubstituted for all or part of the
expericnce requirenient.

The work requires a thorough knowledge of the theory
and practice of health physics and radiation protection; also,
knowledge of the design of shielding for protection ayainst
radiation; radiation dosimetry and the theory and rnethods
used to measure radiation levels; instruni.at methods and
design; evaluation of radiological hazards involved in med-
ical, dental, industrial, and laboratory wu.k; and tI'« bio-
logical effects of ionizing radiation. Knowledge of r.. liation
control laws and regulations, atomic and nuclear physics
and chemistry, and radioactive waste disposal techniques
are also necessary.

The work may require a health physics certification and
eligibility for security clearance.

Opportunities

Opportunities should remain good for peisons with proves-
sional work experience in health physics, and should im-
prove for inexperienced graduates because the trend toivard
structuring junior level jobs is increasing. There u-e rela-
tively few health physicists employcs in private inilustry
and as consultants—the majority of pcsitions are with gov-
emment agencies, hospitals, and in research and teaching.,
Many jobs .in research and in teaching require graduate
degrees.

DOT code: Health Physicist 079.021-010

-

Radiation Laboratory Technician

Although there has always.been naturally occurring radia-
tion in our world, 20th century technology has .introduced
manmade radiation into our environment as well. Public
safety considerations make it necessary that various envi-

ronmental components be monitored; thus we have the need
‘for workers such as the radiation laboratory technician, as

well as other radiation protection occupations.

Thc radiation laboratory technician is usually employed
in a radiological health laboratory and is concemed with

performing routine and special preparation, counting, and

calculation operations on samples delivered for assay. The
technician prepares proportioned. samples of water, silt,
earth, vegetation, and special environmental samples for
the counting of radioactivity; keeps records of samples pre-
pared; performs- routine maintenance: on counting equip-

ment; and preparcs requests for other maintenance and re-

pair when needed.

1

The radintion laboratory. (echnician also performs check
counts and runs calibration curves and background counts
on laboratory equipment, using established schedules and
procedures; assists with calculations concerning samples
processed; and prepares sampling, survey, and assay reports
covering findings. The work may involve driving a mobile
lnboratory to survey sites, operating the mobile lab equip-
ment, and assisting in collecting and proccssmg samples in
the field.

We can readily see from the job dutlgs that a number of
interests and aptitudes are important to success in this work,
including an interest in scientific and technical work, Math-
ematical ability is certainly important, as well as.the interest
and aptitudes necessary for operating and maintaining a
variety of laboratory instruments and equipment. The job
also calls for the ability to work according to precise pro-
cedures and standards, and the ability to record scientific
data accurately,

Job Requirements

The minimum. education requirement is usually the com-
pletion of a course in radiation techaology. Work experi-
ence may be required, for example at least | year in a
radiation or chemical laboratory, in work involving routine
counting and calculation operations on samples.

Basic knowledge is necessary of the equipment and tech-
niques used in performing radio!ngical assays, and of the
methods used to plot data and prepare graphs, including the .
math involved. A driver's license is usually required. -

Opportunlties

Job opportunities are best in the public sector, with local
and State agencies, where technician level jobs may be
structured so as to have promotional ladders to professional
level. Usually a combination of work experience and further
education is rcjuired for such advancement. '
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work, Frequently radiation monitoring is only purt ol the
Job because there is not sutticient work in that one capacity
to veeupy o person full time, Larger industrial estublish-
ments may hire full-time rudition monitors, cither trninees

. or experienced workers in that field.

“The Manhattan Project—the nation’s cffort during World

Opportunities

Recent, growing concern for low-level exposure to radia-
lion points to increasing work activity in the areas of sur-
veillance and monitoring.

DOT code: Radiation Monitor 199.167-010

.
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Radiation Protection Engineer

Chemical radlation protection engineer

War Il to develop the atomic bomb—included the construc-
tion of the large Hanford reactor complex on the Columbia
River near Richland, Washington. Unlike the procedure in

commercial power reactors, river water was passed dircctly

through the reactor and returned to the river. Even during
the earlier days of the Manhattan Project the possibility of
the environmental effects of the radnoactlvny and heat was
recognized.

Todny, responsibility for radiation qafcty at a nuclear
poweig:nemtmg plant rests with the radiation protection
engineer, who supervifes a number of chemical radiation

- technicians and is responsible for monitering the chemistry,

radio- chemns;ry. and radiation protection programs at a nu-
clear power plant. Radiation protection engineers evaluate
data for chemical analysis of reactor plant water, secondary
plant water, and other supporting water systems to deter-
mine compliance with regulations on radioactive content
and corrosion control. They prepare many reports, on a
regular basis, covering plant operation, radioactive waste
releascs and shlpments and the cnvnronmental monitoring
analysis program. :

At times they deal with cquipment suppliers to obtain
information on new equipment, and with regulatory agency
personnel for the review of station radiation protcction data.
Also, they investigate, analyze, and provide solutions to
problems concerning water systewns corrosion, radio-chem-
istry, and radiation protection.

The combination of supervising and technical expertise
necessary to the job calls for a variety of interests and
aptitudes, including high verbal ability, both oral and writ-
ten. The engineer must be able to supervise and train others,

. as well as dclegate responsibility. The work requires a

Q
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strong interest in science and engineering, of course, and
willingness to accept the responsibility of a job that ‘has
stréng public safcty lmpllcatlons

/
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‘Job Requirements

The preparation needed is a buchelor's degree in chemistry
or engineering und 2 years' experience in nuclear -plant
chemistry and radintion protection, Lntry at the assistant
level may be possible, -as most generting plants also em-
ploy assistant engineers, In that case prolessional work ex-
perience in the t'icld would not generally be required,

Opportunltles

Opportunities have been exeellent for the I.N few years
because of the increase in'construction of nuclear pl:mts
The prospect tor growth “and increase may not be as en-
couraging in the near future, however, as a result of the
nuclear plant controversy. The nuclear power industry has
traditionally employed an exceptionally high percentage of
engincering and scicntific personnel.

DOT code:v Radiation Prolcciion Engineer*

Radiation Protection Specialist

In today's media, most of what we rcad and hear about
radiation safety has to do with nuclear power plants—where
they are sited, if they shouldbe built, operational danger,
or waste disposal problems. Throughout the country, how-
ever, there are many thousands of radiation-emitting in-
stallations of another kind, such as the X-ray tubes’ and
fluoroscopes used in medical, dental, industrial, educa-
tional, and research facilitics. They must also be momlored
for safe operation.

Radiation protcction specialists are concemcd ‘with the
-safe and legal use of such cquipment. Typically, the radia-
non protection specialist works for a Tocal government ra-
dlatlon control unit, in a hospital under direction of a phy-
sicist or physician, for a State health department, or for a
Federal Govemment agency.

People in-this line of work test X-ray machmes and flu- -
oroscopes at specified intervals, using specialized test
equipment, meters, and procedures for elements related to
the safe operation of the equipment. They also review plans
and specifications of proposed X-ray installations and re-
quire changes of layouts and shielding to conform to legal
requirements and accepted Jadiation safety practice.

Radiation protection specna.hsts provide consultation to ¢

physicians, dentists, and X-ray. personnel on proper prac-

tices, procedures, and legal requircments in the use of ra- -

diation equipment; and inspect opcratmg licenses and op- _
erating procedures to determine the competcncc of operalors
to conform to legal requirements. Specialists may be called
upon to demonstrate proper exposure tcchn‘iqucs to improve
procedures and minimize the amounts of radlatlon delivered
to patients.

.
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The job requires n combination ot technieal and public
relagions abilities, slnce the specialist must huve extensive
knowledge of equipment operation and also deal constintly
with professional and technicul personnel, High verbal abil-
ity is needed, both oral and written,

Job Requirements Co

Radiation protection specialist is not generally an entry job,
open.to persons without related experience. Depending on
the hiring ageney, the experience requirement may be for
2 or more years of expericnce as an X-ray technologist,
inctuding experience in supervision ot X-ray technologists;
or lor 2 or more years' experience in operation, repair,
testing, or inspection of radintion emitting equipment, or
monitoring the use of radivactive materials, Possession of
a valid certificate in dl.u,nn\m, radiologic technology may
be necessary.

The required” education also varies; the minimum is 2

years in an accredited college with major work in the phys-

ical or life sciences or engineering. Some employers require
a 4-year degree in one ol the same subject areas.

The job requires knowledge of current techniques'of ¢lin-
ical radiography: types ol cquipment used or related to
medical radiography: effect of voltage, current, and filtra-
tion on radiograpliic results; effect of film processing vari-

"_ables; rules and regulations governing radiation” use; prin-

ciples of radiological health including mecthods of
measurement and effects of ionizing radiation; radiation
measuring instruments; and physics and chemistry. The

" work requires a driver's license and willingness to travel.

Q

Opportunities

'Employmcnt opportunities are good for those possessing

the required education and experience; demand and growth
for the occupation are steady .if not dramatic. There has
been tremendous increase in the amount of cquipment and
volume of licensed operators, but funding has not permitted
staffing increases of radiation protection 'specialists in the
same proportion; internal adjustments in radiological health
units have been nccessary to account for. these increases.

DOT code: Radiation Protection Specialist*

Radiological Instrument Technician

Rédlologlcd] equipment inspector

Monitoring of radiation is done by government agencies at
all levels, by consulting firms employed by industrial es-
tablishments, and by technical employees of industrial and
manufacturing plants. Much of the monitoring depends on

RIC
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i variety of instruments, appartus, and equpment spocit-
ienlly destgned for mdintion detection and measirement,

Radiological nstrwment technicinns “operute, maintain,
and repaiv cadlological detection equipment such us Geiger
counters, ioniztion chambers, dosimeters, and other spe-
eind deviees, The work of these technicinns also inclades

pertorming lenk tests of radioactive sources, md expluining

and demonstrating the use of radiological detection equip-’
ment, AL times technicians must modify instruments to im-
prove their relinbility or efficiency, In addition to repair
and operation duties, the work includes preparation of
reports on the performance charueteristies of  detection
instruments,

Others performing this work may be concerned with in-
speeting and maintaining radiation detection equipment in
monitoring stations and shelters only. They make periodic
inspections of monitoring stations and shelter operations,
and operate and calibrate laboratory and portable clectronic
deteetion instruments.

Both mechanical and mathematical aptitude are necessary

for.success in this work; in addition to the operation and

repair work, technicians must be able to use schematics and
prepare basic working dr.\wmgs and spccnflc.\tmns

Job Requlrements

The entry level technician job usually requires | to 2 years’
experience operating, calibrating, maintaining, and modi-

-fying electronics equipment. Although formal clcctronics

training ‘may not be specified as a requirement, the work
does require knowledge of clectronic theory and construc- .
tion of clectronic equipment, Also, the techpician nwst

Jhave basic knowledge of physics and nuclear theory, as

well as the proper methods for h.mdlm;> radioactive sources.

Opportunities

Most of the jobs arc found with government agencies, local,-
State, or Federal, and-although there is no acute shortage
of applicants there will continue to be opportunities because
of turnover and promotions. (Most agencies have several
levels for the radiological technician classification: The
higher levels perform the»more difficult work and also su-
pervise trainee and lower level workers.)

DOT code: Radiological Instrument Technician

710.281-026
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It is not the purpose of this Guidebpok to deseribe all of
the occupations affected by environmental activities. The
problems of the environment are so complex and far reach-
ing that many different oceupations are involved in finding
solutions,

~ Specialists in many ficlds concentrate on environmental
problems: Sociologists may see pollution as a social prob-
lem; physicians, as a medical problem; teachers, as an cd-
ucational problem; and so on, for many other occupations.

Technicians, craftworkers, laborers, and clerks are also”

affected by pollution-control or other.environmental activ-
ities, For example, workers in the automobile repair indus-
try install and maintain pollution-control devices. Factory
workers manufacture electronic instruments for measuring
pollutdnts Computer programmers and statisticians com-
pile and interpret scicntific data. Laborers-plant trees, build”
trails, and maintain pugks. The list is endless.

Occupations :

This chapter describes some occupations, though primarily
environmental, not necessarily identified with a specific
area of control such as water, wagtewater air, or noise.
‘These occupations can be found in more than one area, of
environmental activity and, to avoid repetition, are de-
scribed in this chapter.

Today, environmental lobbyists promote legislation to
save natural resources and try to influence legislators. En-
vironmental lawyers interpret laws and court decisions and
advise clients concerning many problems related to the en-,
vironment. Economists predict the effects on the job markct
of enforcement of environmental regulations.

Other occupations include industrial hygienigts and in-

_ dustrial-hygiene engineers who work to sufeguard workers

by controllmg and improving working conditions. Some’
physncnans specialize in occupational disease and medical
problems related to pollution. The occupatlonal -health

. . .
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nurse provides nursing servie es and helps the workers 1o
protect their health,

In other arcas, industrial-waste chemists, chemical-lab-
oratory technicians, engineering technicians, and o smalf
number of laboratory and engineering aides work in pol-
lution control and other environmental programs.

_
Chem!caI-La/l)oratory Technician

Chemical-laboratory technicians assist” chemists by main-
taining cquipment, weighing and mixing chemicals, and
pertorming routine physical and chemical tests.
Chemical-laboratory technicians work in many pollution-
control areas. These technicians usually do not collect sam-
ples in the ficld, but stay in thc laboratory and run tests on
amplcs collected by others. For example, air techniciany
send to the laboratory soiled filter pupers with samples of
car cxhaust or smokestack emissions, bottles containing
dust scttled from the air, and tubes of chemical solutions
to test for sulfur dioxide or nitrogen dioxide. In these tests,
laboratory technicians calculate how much of a pollutant is

present in the air, They make corrections for temperature

and air pressurc, using mathematical formulas and tables.

Technicians, by bench and machine analysis, test these
samples and others, including soil, water, sca water, in-
dustrial waste, and scwage. A bench analysis is done at a
chemist’s bench, by a technician using a sink, chemical
solutions, glassware, and gas burner. Machine analysis re-
quires inserting samples into an eclectronic machine and
rcading the results. Sometimes technicians prepare the me-
dla and set up. the equipment for bactcnologlcal tests to be
performed by the biologist or microbiologist.

Chemical-laboratory technicians set up, ad_|u§t and 0p

erate laboratory equipment and instrumentation such ay
mlcroscopc.AQ ifuge, agitator, scales, oven, spectropho-
tometer, gas clygmatograph.' and other equipment in order
to analyz¢ the samples. They check the maskings on in-
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struments by testing with samples of known compdsition
and draw graphs to show any corrections that nced to be
made in an instrument’s readings. '
While using delicate instruments and glassware, they are
expected to-avoid unnecessiry breakage and waste. They
must be able to follow directions (written and oral), obtain
reliable results, and record them accurately and legibly.

Technicians may be required to stand for long periods of
- time in the laboratory and are sometimes subject to un- -

pleasant odors, fumes, and toxic substances. There is dan-
ger of bums and exposure to fumes:. however, safety pre-
cautions are taken.

Job Requirements

3

Most employers consider graduation from high school sup-

plemented by 2 years of collcge-level courses in chemistry -

or the biological sciences a good background for working
in a laboratory. In some cases, a portion of the educational
requirement may be met with an equivalent combination of
training and expenence On the other hand, it is not unusual
for someone with a baccalaureate degree in chemistry to

-work as a technician. ,

Employers stress the importance of technicians having

a good foupdation in the fundamentals, including general ’

~chemistry, descriptive inorganic chemistry, organic chem-

ERI!
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istry, and quan{itative and qualitative analysis. In addition,
mechanical skills are essential: learning to use the various

tools, dessgoing and constructing equipment, learning sim-
plc electronics, and troubleshooting equipment problems.
Many graduates with an associate arts degree continue to
work toward a baccalaurcate degree while employed.

In a treatment plant, the technician should also have a
good knowledge of the unit processes used, he/she should
know industrial waste characterization and quantity evalu-
ation, theory and techniques of qualitative and quantitative
environmental chemistry, insttumentation and analytical -
techniques; should have practical experience in modern lab-
oratory methods, techniques, and equipment, and skill in
the proper use of the various kinds of laboratory equipment.

Opportunities . .

. - 4
Most graduates of 2-year 'prografns in chemical-laboratory
technology are employed in private:industry and some are
with engineering and research firms. A small number of
these graduates find work in lreatme;t plants and in gov-
ernment agencies. 4 basic education inicheniical-laboratory
technology prepares the graduate to work in any laboratory
setting.

‘With experience, a technician could advance to hlgher

“level duties within the laboratory. A technician with a bach-

elor’s degree could advance to a professional level or per-
haps become a supervisor.

Thefe should continue to be a demand for qualified
chemical-laboratory techmcnans in pnvate industry, envi-
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. ronmental engineering and research firms, health agencies,

treatment plants, and there should be limited openings with
government agencies. ‘

DOT code: Chemical-Laboratory Technician 022.261-010
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Engineering Aide - g~

An engineering aide performs simple technical tasks and
manual work either with a field survey party orin a drafting
room, office, or laboratory, under Supervision of an engi-
neer, drafter, or technician.

An aide may assist in determining elevations and laying
out construction sites, measure distances between survey

- points, set stakes, and cut and clear brush from the line of

survey. An aide often performs manual tasks such as car-
rying tools, stakes, and other equipment to the work site.

In the drafting room or office, the aide may trace maps
and plans, copy notes, and make simple engineering com-
putations. Aides also perform simple office duties such as
filing plans and specifications, answering the telephone,
and running errands.

A person in this work should be phyeically capable, have
good eyesight, be able to follow instructions, and be de-

‘pendable. Good eye-hand coordination and finger and man-

ual dexterity are important to perform both drafting and
field work.

Engineering Technician

- Engineering technicians assist professional engineers in a

variety of office and field work related to pollution control
projects.
skills to various projects, such as the preparation and review
of plans and specifications for the construction of water
distribution systems, swimming pools, purification plants,
and wastewater treatment facilities. They work on projects
dealing with -large ecosystems, or they may specialize in
one area such as air, noise, or water pollution control.

Beginning technicians perform limited measuring, com-
puting, drafting, plan review, and inspection duties. For
example, technicians review construction details such as
sizes of units, capacities, length of pipelines, unit locations,
and other information. They compute quantities of materials
required and costs of repairs.

Qther office duties include maintaining various records
related to inspections and progress of projects, answering
inquiries concerning technical details of the work, and filing
construction plans, blueprints, and other documents.

* Accuracy, attention to detail, and the temperament to E®

perform routine, repetitious work are required.

Job Requirements

“The aide is usually a high school graduate and receives on-

the-job training in specific duties. In high school, mathe-
matics, science, and drafting are valuable courses and pro-
vide a good foundation for a person interested in this type
of work. Shop courses are also useful.

There are many technical courses available in vocational-
technical schools and junior or community colleges that
would be helpful to a person wanting to enter this field.

Usually, no experience is required. Workers can often
learn these duties in a few months through on-the=job train-
ing. s

Oppoi'tu nities

A very limited number of engineering aides are employed
by engineering firms, water purification plants, wastewater
treatment plants, and government agencies.

With experience, an aide can sometimes advance to tech-
nician level duties. In most cases, however, additional tech-

nical training is required.

869.567-010

DOT code: Surveyor Helper )
017.281-018

" Drafter, Assistant

In some positions, engineering technicians work outside
much of the time.-For example, they conduct stream sur-
veys and collect water samples, record flow measurements,
set up sampling equipment, and collect other water pollu-
tion control information. Sometimes they conduct field sur-
veys and set stakes and monuments in preparation for con-
struction projects. They may serve as surveyor helpers on
a survey team or even perform manual labor in clearing

"brush or weeds.

Other duties include such activities as inspecting public
water supplies, investigating complaints of pollution or en-
vironmental crises, like a fish kill, or testifying 4n court
concerning pollution problems. In some positions, techni-
cians assist in training water. and wastewater- treatment-
plant operators. =

A person in this work should have an aptitude for math-
ematics and science and enjoy technical work® Attention to
detailiwith a high degree of accuracy is also important. This
work could require some travel. .

138
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Communication skills are essential in working with en-
gineers, other professionals, and the public to explain pol-
lution control requirements and to answer questions.

Job Requirements

Technician positions require varying combinations of edu-
cation and experience. In some cases, 2 years specialized
experience in basic engineering meets the minimum re-
quirement. Other employers require the completion of as
many as 2 years of college with basic courses in engineering
and drafting and, in.addition, 2 years of experience in draft-
ing or engineering.

In high school, courses in mathematics, science, and

mechanical drawing are important. In addition, specialized

training in drafting or engineering technology is required.
This can usually be obtained in vocational or technical
schools or at the college level.

In general, technicians must have a working knowledge

of drafting techniques, plan design, and layout procedures.

Mathematics courses should include algebra, geometry, and
trigonometry as well as mechanical drawing. Technicians
must develop skill in the yse of draftmg instruments and be
able to use calculators and scales.

‘Curricula in junior and community colleges prepare stu-
dents for technician work and graduates of a 2-year training
program can usually apply these credits toward a bachelor’s

‘degree. In order to advance above technician-level duties

it would probably be necessary to complete requ:rements
fora bachelor s degree in engineering.

Opportunities

With experience, technicians can advance to higher level
duties or perhaps supervise subordinate technicians.

Construction and repair of water distribution systems,
water purification plants, wastewater treatment facilities,
and other pollution control projects should continue strong
throughout the eighties. Some technicians will be needed
to work with engineers in order to keep up ‘with the in-
creased construction. Some engineering firms hire tempo-
rary-and part-txme engineering technicians.to meet produc-
tion deadlines.

Engineering technicians are empioyed by Federal, State
and local water pollution control agencies. Others work for
consulting engineering firms, architectural firms, municipal
treatment plants, and some business and- industrial firms
concerned with pollution control. '

DOT code: Engineering Technician*
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-Environmental Economist

Economic analyst N

Until the early 1970’s environmental concerns were gen-
erally far removed from the central problems of conven-
tional economics. The role of environmental factors was-
given only slight consideration in economic theory. Even
today, economic textbooks devote very few pages to en-
vironmental issues.

Recently’, economists have begun to pay more attention
to environmental concerns. They want to know how the
costs of pollution and environmental deterioration can be
evaluated and met by the economic system.!

Environmental economists conduct research, prepare re-
ports, and formulate plans to aid in solving economic prob-
lems arising from the production and distribution of goods
and the negative environmental conditions that are gener-
ated as aTesuit of new technologies. They prepare research
studies and reports on the possible impact of environmental
standards on industry. They predict overall costs and ben-
efits of environmental programs. They help in finding least
costly control methods.

Environmental economists work to provide a better un-
derstanding of economic principles and how they relate to

_environmental problems. They show how theories and prin-

ciples of economic growth, cost-benefit analysis, and the
market-pricing mechanism can aid us in protecting our nat-
ural resources and improving the quality of life.

It is difficult to put a price tag on environmental qixality.
Some economists study the market-pricing system in rela- -

‘tion to the environment and pollution problems. They assert

that the pricing system is applicable in controlling a large
part of the pollution problem although, where damage to
the environment is severe, they recognize that the pricing
system has neither the speed nor the capacity to deal with
the problem.?

Economists also develop methods of collecung economic
and statistical data and compile, organize, and ‘interpret the
results. Much statistical data of new technologies compiled
in the postwar period, 1945-46, provides useful compara-
tive information for these economists today.

‘To be an economist, an individual must have a high
degree of analytical and organizational ability and an in-
terest in scientific and very technical work.

“y

! Barry Commoner, The Closing Circle - Nature, Man. and
Technology (New York: Alfred A. Knopf, 1971), pp. 251-252.

? Walter H. Heller, "*Coming to Terms with Growth and the
Environment,'" in Energy. Economic Growth, and the Environment, ed.
Sam H. Schurr (Balumore The Johns Hopkms University Press, l972).
p 28.
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Job R’egulrenients '

‘ .
Usually a bachelor’s degree with a major in economics ‘is
the minimum educational requirement, It is more probable
a graduate degree will be required. A Ph. D is the usual
qualification for a faculty position. .

Graduate study, with specialization in the economics of
the environment, natural resources, health, or transporta-
tion, can increase the possibility for employmenl related to
environmental protectlon

Opportunltles' o

There are now as many economists in the United States
as dentists. The U.S. Department of Labor estimates that
there are over 115,000 working economists, or one econ-
omist for every four lawyers. Approximately 10 percent of

these economists work for the government, another 10 per-
cent teach, and most of the rest are employed in private .

industry.® Increased job opportunities are expected for
economists working on environmental problems. However,
if this sntuauon should change, a strong background in
economlcs would provndc the foundation for any number
of specmllzatlons. ‘
Environmental economists work as members of environ-

_ mental teams at all stages of control programs, in deciding

on enforcement methods, and in community planning. They

3 *‘Report on American Industry," Forbes, 8 January 1979, p. 35.

N e

. \ ‘
also act 'as consulu_mts to industries, businesses, govern-
ment and private groups.

DOT code: Economist 050.067-010

Environmental Lawyer

Environmental attorney
Legal counsel, pollution control

Environmental lawyers advise clients on environmental
control laws and regulations. They may deal with many
environmental issu€s or specialize, such as in wildlife con-
servation, noise control,. or air resource management.

The environmental lawyer interprets laws and court de-
cisions—often unclear and confusing—and applies them to
varied situations. Much of a lawyer’s time is spent in library
work, reading and summarizing cases to determinc prece-
dents. The lawyer also helps write new laws, trying to word
them so that they will be.clear and easy to cntorcc

Legal opinions presentcd by the environmental lawyer

“help govemment agencies solve difficult problems; for ex-

ample, how to enforce a regulation that customers are not
to remove noise-control systems from products.

An agency lawyer is responsible for seeing that staff stdys
within the law while carrymg out duties such as mspectmg
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and collecting evidence. Often a lawyer must answer the

questions, “‘Is it legal?’’ and *‘Is it enforceable?"’

The énvironmental lawyer may assist an attorney general
in preparing and trying lawsuits by selecting evidence, pre-
paring witnesses to testify, and questioning defendents.

Taking a case to court is slow_znd expenisve. When
possible, agreement is reached outside of court. An envi-
ronmental lawyer negotiates with violators as to how soon
and by what means noise violations will be corrected.
~ The environmental lawyer needs ability in speaking and
writing and miust be able to deal tactfully with people, .in-
cluding high-level officials of government and industry. -

An environmental lawyer working for a citizens' orga-
nization may lobby, train others to lobby, or represent the
organization in court on public interest cases. A public in-
terest case is one that affects the general public. Examples

“are lawsuits brought by the Sierra Club and Friends of the
Earth to enforce the Clean Air Act.

. An environmental lawyer employed in mdustry keeps

management informed ofenvnronmentdl control regulations
and how their requirements can be met, defends the firm
if it is accused of violations, and may argue in court against

a lawyer employed by an environmental control agency.

-

Job Requlrements

After graduation from high school, it takes 7 years of_

.study to become a lawyer.

. Usually 4 years of.college are required. Coursework in-
cludes social sciences, because it is important for a lawyer
to understand the human problems that laws are trying to
solve. Writing and public speaking are important, too. For
environmental law, science courses help in understanding

N
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the why and how of environmental control. Courses like
engineering, physics, chemistry, and blology should be
taken, if possible.

Admission to law school is competitive, and a good scho-
lastic record is necessary. It takes 3 years to finish law
school, more if a student decides to attend part time. There

..are some opportunities for related work experience with

environmental control agencies and citizens' organizations
that offer internships to law students, either during the sum-
mer or the school year.

Environmental lawyers need a year of experience in en- °

vironmental law and must pass a bar exam.

Opportunities

Environmental lawyers work in government agencics (such
as State_air control boards and the Noise Enforcement Di-
vision of the EPA), citizens’ organizations, large industrial
firms, law firms, and in private practice.

Environmental lawyers are being hired; but the openmgs

are competitive. There may be more “opportunities as the
public becomes increasingly aware of the need for a health- :

ful environment.
A lawyer may run for elected office, become a Judge or
be promoted to head a legal department.

DOT code: Lawyer 110.107-010

Environmental Lobbylst

Leglslatlve advocate
Washington representative

Environmental lobbyists promote legislation to save natural

_resources. It is their job to make the environmentalist view-

point heard above the voices of many others trying to in-
fluence legislators. Their concerns include air and water
quality, noise abatement, and wildlife protection.

Environmental lobbyists testify at congressional hear-

ings, meet with members of Congress, instruct volunteers

in lobbying techniques, and attend meetings of government
agencies (such as the Department of Transportation). They
meet with reporters and newscasters to encourage news
coverage of decisions affecting the environment. They also
write articles and speak before groups. They visit organi-

zations — umom, trade associations, and citizen groups -
— and, organize cooperatlve action to save our resources ’

About half the environmental lobbyist's time is spent in
persuasion and half in research to keep up to the minute on

laws and regulations. He/she must know the differences

between various plans and legislation that are proposed.
The lobbyist must know how much plans will cost, how
they will be financed, and how a. bl” will affect citizens in

141
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each of the key congressional districts. To do all this, the
lobbyist needs a memory for details and the ability to win
the cooperation of othcrs Energy and stamina are also
necessary.

Job Requlrgments

The environmental lobbyist needs at least a high school
education, and courses in journalism, public relations, mass
media communications, or political science are very help-

_ ful. ‘Some environmental lobbylsts have advanced degrees

in law or science.

Knowledge of environmental issues, experience, and the
ability to win cooperation are more important than educa-
tion. Experience in speaking, writing, organizing, lobby-
ing. or campaigning, can be acquired as a paid or as a
volunteer worker.

It is estimated that it takes a year or more of on-the-job
training to learn the skills of a lobbyist.

Opportunities

Most environmental lobbyists work in Washington, D.C;,

-but some are assigned to State capitals. They may specialize

in one problem or promote all environmental issues in
which their organization is intercsted.
Organizations having. lobbyists include some of the en-

vironmental groups, such as the Sierra' Club, other associ-
~ ations of concerned citizens, unions, “and political groups.

Not all’ organizations lobby. (Tax-¢xempt oncs cannot).
Those that do may be found among national orgamzallons
described in the Conservation Directory* published every
year by the National Wildlife Federation.

Some environmental organizations use volunteers and
summer interns; this can be an opportunity to get expenence
and find out what the work is like. ‘
summer interns; this can be an oppoﬂumty to 5et experlcnce
and find out what the work is like.

Promotion is possible to coordinator of legislative activ-

itics or to cditor of an cnvironmental ncwsletter or maga-

zine.

DOT code: Lobbyist 165.017:010

“Industrial Hygiene Engirieer

e

" Frequently industrial hygienc investigation finds that, in

order to reduce hazards to workers changes and. modifi-
cations must be made to equnpmcnt machines and technical
processcs. Thus engineers. are also employed in the indus-
trial hygiene field. . .

* Conservation Directory (Washington: Natonal Wildlife Federatiou.
Annual). National Wildlife Federation. 1412 16th St.. NW.,
Washington, D.C. 20036.

. The industrial hygicne engineer, like the industrial hy-
gienist and industrial hygiene chemist, is concerned with
determining the source and nature of hazards to health in
industrial environments,” and finding the means to their
abatement or control. Engineers in this field review engi-
neering drawings, plans, and specifications; conduct site

» inspections; consult with management and technical per-

sonnel; and make recommendations concerning changes in
production -processes, materials, plant layout, physical.
working conditions, and use of safeguards. :

They also plan and conduct special studies and investi-
gations such as the medical and industrial uses and cortrols
of radiation, the agricultural uses and management of pes-
ticides, and the health implications of new chemicals and
production processes. Engineers design, develop, and adapt
specialized instrumentation for laboratory or field use, and
review plans and specifications for instrumentation.

Like other professionals in the field, industrial hygiene
engineers work dircctly with people much of the tine. They
meet and confer with industrial designers and engineers, -
health department officisls, physicians, sanitarians, and
others to provide assistance on industrial hygienc problems.
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An early background in math and science, at the high
school level, would be necessary for someone considering
“an engineering career. In addition to proven math and sci-
ence aptitudes, high verbal ability would be required. The
industrial hygiene engineer may at times be in a defensive

position, recommending or requiring costly or unpopular

changes in the interests.of worker health and safety.

‘Job Requirements

Acceptance into a job in this field requires graduation from
college with major work in engineering, and | to 2 years
of professional engineering work experience in industrial
hygiene, chemical engineering, environmental health, pub-

lic health, or a closely related engineering field. An engi-

-neering master's degree in one of the foregoing curriculums

may- usually be subscituted for | year . of the required ex- -

perience. Entry at a junior engineering level may be pos-
sible without professional work experience. .

The work requires knowledge of basic engineering sci-
ences and techniques used in the preparation of engincering
plans, drawings, and specifications; basic principles and
practices of public health and industrial hygi?ric engineering
and mechanical industrial processes; and laws, rules, and
regulations relating to the health of industrial workers.

Opportunities

Opportunities are expected to increase for industrial hygiene
engineers, just as they are for other industrial hygiene spe-
cialties. Additional prograras and expansion of programs,

as well as proliferation of environmental laws. requiring -

enforcement, indicate significant increases in opportunities
for this work.
Source of "additional mformatlon American Industrial

Hygiene - Asswnatmn 66 South Miller Road Akron Ohio .

.44313

- BOT code: Industrial-Health Engineer 012.167-034

Industrial Hygienist

The National Institute for Occupational Safety and Health:

(NIOSH) has made a conservative estimate that at least
100,000 deaths take place each’ year from occupation-re-
lated diseases. Considered high-risk among the 5 million
worksites. in the country are those in the construction, man-
ufacturing,  transportation, petrochemicals, dry cleaning,
and auto repairs industries. And‘it is with occupations in
those industries that many industrial hygienists are con-
cerned, whether they work in private mdustry or for gov-
emment agencies.”

“The work of industrial hyglemsts is concemed with mak-
ing mvesllga_tlons of .mcupatlonal health conditions in in-

RIC
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dustry and/or government locations, conducting field and

laboratory tests, and making recommendations for the pre-

vention, elimination, and control of work-induced illness..
Specifically, they make source tests to determine the type

and amount of hazardous materials released into the work

environment; they review physicians’ occupational disease
reports and conduct studies among workers in various oc-

cupational groups and industries to establish the possibility

that causes of disease may be related to work.

Hygienists collectlb samples of suspected contaminants,.

~ make’ dust counts, collect data from instrument readings,

and.conduct standardized tests in the course of conducting
studies. They also evaluate. collected data and make rec-
ommendations for the best corrective measures to eliminate
or control occupational health hazards or other factors in
the work environment which affect employee health. Cor-
rective measures include specifying the maximum allowa-
ble concentrations of hazardous materials that may be re-
leased into the working environment without endangering
the health of workers. When working for government agen-
cies industrial hygienists may also prepare documentation
to initiate possible prosecution of violators.

~The work requires slgmflcant verbal dblllly and com-
munications skills, as well I3 numerical aptitude and good

" analytical ability.

Job Requirements

The educational requirement is a bachelor’s degree wi;h‘
major in a physical or biological science. Entry at the full .
professnonal level requires several years experience in the
practlce of industrial hygiene, or a master’s degree in public
health or industrial hygiene and some work eexperience in
the field. Entry is usually possible at a junior or assistant.

“level with a bachelor’s degree and no profuslona[ experi-

ence.

Industrial hyglcnnts need to know well the principles of
industrial hygiene, of environmental-health, and the laws
and regulations on the health of industrial workers. They
also must know the apparatus-used to monitor and collect

“:samples for analysns

n~
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Opportunities , ’

The outlook for industrial hygienists should be very good
through the mid-1980’s as jobs are generated by the estab-
lishment of health and safety programs, government re-
quirements, and rising insurance costs. An increased num-

ber of opportunities will be found in manufactunng and in

the insurance field.

Some employers may prefer to hire a Certified Industrial
Hygienist; certification is conferred by the American Board
of [ndustrial Hygiene after the candidate completes the re-
quired experience or passes an examination. A graduate
degree in industrial hygiene may. also be required by some
employers. ’ ‘

Technicians who have graduated from a 2-year industrial
hygiene program may be able to advance to the professional
level, but extensive experience is required to do so.

Source of additional information: American Industrial
Hygiene Association, 66 South Miller Road, Akron, Ohio

44313.

079.161-010

Industrial Waste Chemist

Industrial waste chemists are concerned with the treatment,
storage, and disposal of industrial waste. This waste can be
in air, water, or solid form (such as paper, metal, plastics,

~ sludge, or any other materials that pose a po]]ution'prob-'

lem). Industrial waste engineers conduct chemlcal and
physical tests on samples to evaluate the presence or quan-
tity of toxic substances, -unsuitable conditions in disposal
systems, “pollutants affecting water tables or rivers, and

' other conditions related to industrial waste.

" These chemists spend much of their time in the. labora.,
tory. They calibrate, set up, maintain, and operate a variety
of laboratory equipment. They perform many complex tests
including chemical and physical analyses of water, sewage,

- industrial wastes, air, and other substances. They develop

laboratory testing routines and decide on the most appro-

‘priate procedures, depending upon the problem. ,

When employed by goveérnment regulatory agehcics or
private industry they conduct on-site investigations of dis:
posal, treatment, and storage facilities.
abatement equipment, -cffluent.content, hydrocarbon emis-
sions, temperature conditions, retention time on water and
air samples, and many other factors related to handling

.industrial waste. Their duties are somewhat similar to those

of a chemist in a wastewater treatment plant, except they

are concerned with a wider range of pollution problems, °

and they have a somewhat broader scope of-duties.

"Problem solving is an important part of this occupation.
These chemists assist engmeers in ldentlfymg and solvmg

' . N . e

They examine

present or potential pollution problems that involve chem-

" istry. These could mean- wastewater treatment, toxic sub-

stances, air emissions, storage or disposal of industrial
waste, or several problems combined. '

The work requires the preparation of clear, scientificaliy
sound, technically accurate, and informative chemical and
related reports. Communication skills are also needed to
work with managers, professionals, and the public. In many
laboratories, the chemist supervnses assistants, and possibly
an aide.

A good foundation in math is important in high school;
science and chemistry courses are also valuable preparation
for this work. To be a chemist, a person must have a good
academic record, an interest and intellectual curiosity in
problems related to chemistry, and a preference for work
of a scientifie and technical nature.

This is usually light work which requires good finger-
hand dexterity and eye-hand coordination. Good eyesight,
especially color perception, is important. :

Job Requirerents

The typical minimum- requtrmtcnt for hire is graduation
from college with a specialization in chemistry or-chemical
engmeenng

At least 1 or 2 years of work experience performmg
chemical analyses of water, sewage, or industrial  wastes
are also required for entry at the full professional level.
Additional education may usually be substituted for the ex-
perience requirement (such as an advanced degree in ana-
Iytical chemistry). Entry is also possible at the junior or
assistant level without professional work experience.

A knowledge of the laws and regulations pertinent to
pollution control can usually be learned on the job.

".Opp'ortunities

There should be a healthy labor market for the next 2 years,
partlcularly for appllu:ants with graduate degrees, partly be-
cause of the requirements of the new Federal legislation
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concerning hazardous wastes and regtilaiions on disposal
practices. )
These chemists are primarily employed by government

_agencies, although an increasing number work for large

industrial and consulting firms. v
Sources of additional information: American Chemical

Society, 1155 - 16th Street N.W., Washington, DC

20009; American Institute of Chemical Engineers, 345 East
47th Street, New York, NY 10017.

DOT code: Chemist, Pollution Control 022.061-010

Laboratory Aide

“Laboratory aides clean laboratory equipment such as glass- .
ware, metal instruments, sinks, tables, and test panels usmg '

solvents, brushes, and rags.

Aides wash, rinse, and dry the pieces of glassware and

instruments used by the laboratory personnel. Aides may
also sterilize these objects, using an autoclave.

Aides also keep the laboratory clean. They scrub walls,
floors, shelves, tables, and sinks using cleamng fluids and
brushes. 4

In some positions, aides fill tubes and bottles with spec-
ified solutions and apply ldentlfymg labels, ‘label and file
microscope slides, arrange specimens and samples on trays

to be placed in incubators and refrigerators, and deliver -

supplies and laboratory specimens within the plant. Some

" aides spend all their time cleaning glassware.

Working as an aide requires walking and standing most
of the time. Finger and hand dexterity and eye-hand coor-
dination are also important in performing cleaning tasks.

This is elemental work that I$ routine and repetitious.
‘Because many persons qualify for this work, an applicant’s

‘record of reliability and industry are. especially important.

- Job Requirements B '

An eighth grade education or less is usually sufficient to

- perform this work. No previous training or experience is

required. These workers generally receive a short demon-
stratioh or brief on-the-job training in their duties. ’

‘Oppbnunptlés

There are a few openings for laboratory aides working in
treatment plant laboratories or in laboratories specializing
in pollution control work.

Laboratory aides can sometimes transfer to operations or

‘maintenance work in a water or wastewater treatment fa-

cility. Or, with. additional trz’umng and experience, an aide
might be able to advance to laboratory technician. oo

DOT codc: Cleaner, Labom(ory'Equipmem . 381.687-022

" Oc(
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Health Nurse

- -

irses provide nursing services to em-
o become ill or suffer an accident in
siness,

€ emergency nursing care to persons
injuries or-becoming ill on the job.
tysician is not on duty so these nurses
'ze a situation and make a decision
icy medical care. ,

quire annual physical examinations
as examinations for new employees.
sening and testing programs, these
f tests such as audiograms (hearing
ns, EKG _examinations, blood tests,
ults are thén reviewed by the physis
t is needed,

pational health nurses conduct health
d show wo_rkcrs how to protect their
ipeak before groups of people is im-
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portant in order to explain the programs and motivate work-
ers to be careful and guard their health. In some cases, they
may visit work areas and report hazards, such as excessive
noise or dust, to the management,

In larger plants, occupational health nurses work with
industrial hygienists and industrial-hygicne engineers as
well as physicians. They work as a team to prevent acci-
dents, illness, and disease.

A person in this occupation must be exact and precise in
order to prepare and administer medicines and treatments.
It is also important in maintaining medical records, accident
reports, and insurance forms.

This work is performed indoors, in an office. It is light
work which can require considerable walking and standing.
Good finger and hand dexterity and eye-hand coordination

are especially important in order to administer treatments,

medicines, and tests. Good eyesight and color perception

are also important to recognize and evaluate characteristics

in the patient.

Job Requirements

Occupational health nurses are registered nurses. In most
cases, they have a bachelor's degree in nursing which usu-
ally requires 4 years of college.

In “addition, most employers seek individuals w1th 5
years, or more, experience in nursing. Ideally, someone
with considerable emergency room experience or industrial

-nursing is preferred, especially for those positions where

the occupational health nurse is on duty alorie at times. -

s
*An increasing number of nurses in this occupdtlon are.”;

obtaining certification. Certification by the American Board--

of Occupational Health Nurses requires a minimum of 5
years recent full-time experience in occupational health -
nursing, 60 course contact hours in educational programs
in occupational health or related fields, and a written ex-
amination. Course contact hours are hours of participation
in an organized continuing education experience. Courses
must be a minimum of 5 contact hours to be considered.

Opportunities

Employers are placing increased emphasis on health serv:
ices to employees and making the workplace safe.
Because of increasing interest in preventive medicine,

more stringent government requirements, and higher insur--

ance rates’, employment opportunities should be favorable

for qualified occupational health nurses.

Occupational health nurses .work in manufdctunng,. n
dustry., business, tmnspormtlo_n and government.

Source of additional information: American Board for
Occupational Health Nurses, Inc., P. O. Box 638, Thou-
sand Palms, Calif, 92276.

DOT code: Nurse. Slnff. Occupational Health Nursing '

075.374-022'

Physician

Medical docfor

No one knows how many workers become ill because of
job-related conditions. Unfortunately, occupational dis-

" eases often go undetected for years.

Occupational physicians examine workers and diagnose

‘and treat a variety of conditions. They give emergency

treatment in dccident cases and reexamine workers with
disabilities to check on their progress. Usually, an occu-
pational physician refers a worker with a particular problem
to a.specialist or calls in a specialist to act as a consultant.
In the past, physlcmns have not had a strong record of

detecting and controlling occupatlonal disease. In fact, most "+

outbreaks of occupational discase have been identified ac-
cidentally. Exposure to hazardous materials in a workplace

" often_does not have an impact on the incidence of occu-

pational illness for 15 or 20 years. Today, a, number of

corporations are increasing their medical smffs .
Other physicians participate in"hearing conservation and

noise control programs. Ear specialists and ear-nose-throat

"l46 |
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specialists work in hospitals and in private practice but are
often asked to act as consultants in hearing conservation

" and noise control programs.

Not all physicians examine and treat patients. Some plan
and administer health programs. The head.of a health de-
partment in industry is frequently a medical doctor.

Other physicians arc engaged in research, applying their
medical knowledge to answering questions, for example,
about effects of noise and air pollution on the human body.

\Job Requirements

Medical training for - general practice takes 8 years or more

_after~graduation from high school. For those _who want to

Q
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specialize in onc area, such as diseases of the ear, occu-
patlonal\health or public health, the tramm%; may require
10 to lS\lears. At present, of the nation’s 124 medical
schools, very few have training i_n'occupa‘tionql medicine.

Four years of college are required. The prem .. ... -
includes physics, biology, inorganic chemistry, ....; ixyanc
chemistry. Application to medical schools should be made
about a year before, graduation’ from college. Entrance is

competitive, and a good scholastic record is necessary.
\
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It usually( XES 4 years to, complete medical school. After
graduation, students spend l dr 2 years as interns and must
pass a llﬂenS\\ng examination., After internship, the physi-
cian may be tnuned for several years in one speciality of
medicine. \\.

There is a continuing demand for physicians. In the future,
probably more attention will be ngen to the occupational
diseases.

Opportunities

DOT codes: Medical Officer

Otolaryngologist 070.101-062
070.101-074

Physician, Hcad,

Physician, Occu/m(iomil 070.101-078
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Job Information Centers that prévide information regarding ;

Fahle  d

3

jobs in other jurisdictions (city. county. or State) are iden-

tified below by a (e).

ALABAMA

Huntsville:
Southerland Building L&
806 Governors Dr, N.W, 3580]
(205) 453- 5070 .

ALASKA |

Anchorage:
Federal 'Bldg.& U.S. Courthouse
701 C st., P.O. Box 22,99513
(907) 271-5821

ARIZONA

Phoenix:
522 N, Central Ave. 85004
(602) 261-4736

ARKANSAS

Little Rock:
Federal Bldg. Rm. 1319
700 W, Capitol Ave. 72201
(501) 378-5842

CALIFORNIA
-Los Angeles:
Linder Bidg.
845 8. Figueroa 90017 N
(213) 688-3360
\\Sacramento .
Fedcral Bldg., 650 Capltol Mall 95814
(916) 440- 344]
San Diego: )
880 Front St. 92188 T
(714) 293.6165 Tl
San Francisco:
Federal Bldg., Rm 1001
450 Golden Gate Ave. 94102
(415) 556-667

- COLORADO
o Denver: :
1845 Sherman 5t.,
(303) 837.3506

CONNECTICUT ) l.\ ‘-

Hartford: ’
Federal Bldg.. Rm. 7I7 450 Maln St
06103 - ~

80203

(203) 244-3096 : .

ERIC

Aruitoxt provided by Eic:

» Miami:

——

DELAWARE

‘e Wilmington:
Federal Bldg.; 844 ng St. 19801
(302) 571-6288 .

DISTRICT OF COLUMBIA
Metro Area:
- 1900 E Street, N.W., 20315
(202) 7379616

FLORIDA
1000 Brickell Ave., Suite 660, 33131
(305) 350-4725 &
o Orlando:
80 N. Hughcy Ave. 32801
(305) 420-6148
~

GEORGIA

- Atlanta:

Richard B. Russcll’Federal Bldg..
75 Spring St. SW, 30303 -
(404) 2214315 -

GUAM

Agana;
238 O'Hara St
Room 308 96910
344.5242

" HAWAII

Honolulu (and Island of Oahu):

Federal Bldg. Room 1310 .
*-300 Ala Moana Blvd. 96850
(808) 546- 8600
IDAHO - o .
Boise: ) R
Box 035, Federal Bldg.. T
* 550 W. Fort Street 83724 ‘
(208) 384.1726
ILLINOIS
Chicago: D
Dirksen Bldg. Rm, 1322
219 S. Dearborn St. 60604 ;
(312) 353.5136 ‘ ‘ '
PR : ’ o~
S 55T/
I 3 :

" LOUISIANA
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INDIANA
Indianapolis: -

46 East Ohio Strect, Room 123, 46204
(317) 269-7161 or 7162 N

IOWA
Des Moines:
210 Walnut St.,
(515) 284.4546

KANSAS
Wichita:
One-Twenty Bldg., Rm. 101,
120 S. Market St. 67202
(316) 267-6311, ext. 106
In Johnson and Wy.mdott Countics dial 374~
5702 ¢

KENTUCKY

Louisville:
Federal Building
600 Federal P1. 40202
(502) 582-5130

Rm. 191, 50309 - <

.

New Ofleans: 5
F. Edward Herbcrt Bldg..

6108 St.. Rm 103 70130

(504) 589-2764 o
MAINE ‘
Augusta: N \ N

Federal Bldg, Rm. 611
Sewall St..& Western Ave. 04330
(207) 622-6171 ext. 269 -

MARYLAND
Baltimore:

+ Garmatz Federal Bu:ldmb

101 W. Lombard St. 21201

(301) 962.1822.

"DC-Metro Area: K . T

1900°E-St, N.W., 20415
(202) 737-9616~.__

MASSACHUSETTS ~i_

Boston: LT~ ~—
3 Center Plaza, 02108 , Pow Tl

(617) 223.2571
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MICHIGAN New York City: SOUTHDAKOTA .~
Detroit: Federal Bldg., 26 Federul Plaza, 10007 Rapid City:

477 Michigan Ave, Rm. 595, 48226
(313) 226:6950

MINNESOTA
Twin Cities:
Federal Bldy.
Ft. Snelling, Twin Cities, 55111

(612) 725-3355 I

MISSISSIPPY
Jackson:
100 W. Capitol St. (Suite 102) 19"01
(601) 969-458S.

MISSOURI

Kansas City:
Federal Bldg., Rm. 129
601 E. 12th St. 64106
(816) 374-5702

St. Louis:
Federal Bldg., Rm. 1712,
1520 Market St., 63103
(313) 425-4285

MONTANA

Helena: ‘
Federal Bldg & Courthouse
301 S. Park, Rm. 153 59601
(406) 449-5388

M 1

NEBRASKA

Omabha:
U.S. Courthouse-and Post Office Bldg.
Rm. 1014, 215 N, 17th St. 68102 .
(402) 221-3815

NEVADA

e Reno:
Mill & S. Vlrgmla Streets
P.O. Box 3296 89505
(702) 784-5535 .

NEW HAMPSHIRE |
Portsmouth: |
Federal Bldg. Rm. 104,
" Daniel & Penhallow Streets, 03801
(603) 436-7720 ext. 762

NEW JERSEY
Newark:

Federal Bldg.; 970 Broad. SXT Mh?%

(201) 645-3673
in Ca[ndcn, dial (215) 597-7440

"NEW MEXICO

Albuquerque:
Federal Bldg. 421 Gold Ave. SW, 87102
(505) 766-2557

NEW YORK
Bronx:
590 Grand Concourse, 10451
-(212) 292-4666
BufTalo:
111 W. Huron St, Rm. 15, 14202
(716) 846-4001
Jamaica:
90-04 1615t St., Rm. 200, 11432
(212) 526-6192

1212) 264-0422

Syrucuse: =
100 S. Clinton St. 13260 -
(315) 423-5660

NORTH CAROLINA

Rualeigh:
Federal Bldg. 310 New Bern Ave.
P.O. Box 25069, 27611
(919) 7554361

NORTH DAKOTA

Fargo:
Federal Bldg, Rm. 202
657 Second Ave. N. 58102
(701)237-5771 ext. 363

OHIO
Cleveland
Federal Bldg.,
(216) 522-4232
Dayton: .
Federal Building Lobby
200 W 2nd St., 45402
(513) 225-2720 and 2854

1240 E. 9th St., 44199

OKLAHOMA
Oklahoma City:
200 NW Fifth St, 73102
- (405) 231-4948

OREGON

Portland: .
Federal Bldg., Lobby (North)
1220 SW Third St. 97204
(503) 221-3141

PENNSYLVANIA
e Harrisburg:
Federal Bldg., Rm. 168, 17108
(717) 782-4494 :
Philadelphia:
Wm. J. Green, Jr. Fed. Bidg,
600 Arch Street, 19106
- (215) 597-7440 <
Pittsburgh:
Fed. Bldg. 1000 Liberty Ave., 15222
(412) 644-2755

PUERTO RICO
San Juan: ° R
Federico Degetau Federal Bldg.
Carlos E. Chardon St.,
Hato Rey, P.R. 00918
(809) 753-4209, ext. 209

RHODE ISLAND

Providence:
Federal & PO Bldg., Rm. 310
Kennedy Plaza 02903
(401) 528-4447

SOUTH CAROLINA

Charleston:
Federal Bldg., 314 Meeung Sl 29403
(803) 724-4128

Rm. 201, Federul Building
U.S. Court House, 515 Yth St. 57701
{605) 348-222)

TENNESSEE
Memphis:
Federal Bidg.,
(901) 521-3956

TEXAS
Dallas:
Rm. {C42, 1100 Commerce St., 75242
(214) 749-7721
E! Puso:
Property Trust Bldg. —Sune N302
2211 E. Missouri Ave. 79903
(915) 543-7425 )
Houston:
702 Caroline Street, 77002
“(713) 226-53501
San Antonio:
643 E. Durango Bivd., 78205
(512) 229-6600

167 N. Muin St, 38103

'UTAH

Salt Lake City:
350 South Main St. Rm 484, 83101
(801) 524-5744

VERMONT
Burlington:
Federal Bldg., Rm. 614
-P.O. Box 489
Elmwood Ave. & Pearl St., 05402
(802) 862-6712

- VIRGINIA

Norfolk:

Federal Bldg., Rm. 220,
200 Granby Malt, 23510
(804) 441-3355

D.C. Metro Area:
1900 E Street, N.W. 20415
(202) 737-9616

“WASHINGTON

e Seattle:

Federal Bldg., 915 Second Ave. 98174
(206) 442.4365

WEST VIRGINIA

o Charleston:
Federal Bldg., 500 Quarrier St. 25301
(304) 343.6181, ext. 226

WISCONSIN

Milwaukee:
Plankinton Bldg., Rm. 205,
161 W. Wisconsin Ave. 53203
(414) 244-3761

WYOMING

Cheyenne:
2120 Capito! Ave., Rm. 304
_P.O. Box 967 82001
(307) 778-2220, ext. 2108

:‘n-.;, 1 r:'1
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ADULTERANTS: Chemicals or substances that
by law do not belong in 2 food, planl. animal,

" or pesticide formulation,

AQUEDUCT: A conduit, usually of consider-
able size, used to carry water.

BACTERIA: Small living organisms which often
consume the organic constituents of sewage.
BIOASSAY: The employment of living orga-
nisms to determine the biological effect of some
substance, factor. or condition.

BIOLOGICAL CONTROL. A method of con-
trolling pests by means of introduced or natu-
rally occurring predatory organisms.. steriliza-
tion or the use of inhibiting hormones, or other
- biological means, rather than by mechamcal or
chemical means.

'BOD, or BIOCHEMICAL OXYGEN DE-
MAND: The dissolved oxygen required by or-
ganisms for the aerobic decomposition of or-
gunic matter present. in water. It is used:as a
measure of determining the efficiency of a sew-
age treatment plant or to determine the potential

" ~—of.an effluent to degrade a stream.

CARCINOGENIC Cancer producing.
COMBINED‘SEWER Carries both sewage and
storm water runoff.

COMMINUTOR: A device for thc catching and
shredding of heavy solid matter in the. primary
stage of waste treatment..

DOSIMETER (DOSEMETER): An mslrumenr

" used to measure the amount of radiation a person

Q
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has received.

ECONOMIC POISONS: Those chcmlcals used
to control insects, rodents. plant diseases., weeds.
and other pests. and also to dcfolmte economic
crops such as cotton.

EFFLUENT: The liquid that comes out of a

wastewater treatment plant mcr completlon of
the treatment process.

EPIDEMIOLOGY: The study of diseases as
they affect populations.

-FILM BADGE: A picce of masked photographic
film worn like a badge by nuclear workers to
monitor an exposure to radiation. Nuclear radia-
tion darkens the film.

FUNGIGIDE: A pesticide chcmncal that kills
fungi or prevents them from causing discases.
usually in plants of economic importance.
GEIGER COUNTER: An clectrical device that
detects the presence of radioactivity.

_ disease.

GROUNDWATER: The body of water beneath
the surface of the ground. It is made up primarily
of the water that has seeped down from the sul‘-
face.

HERBICIDE: A pesticide chemical used to de-
stroy or control the growth of weeds. brush, and
other undesirable plants.

INTERCEPTOR SEWERS: In a combined sys-

" tem control the flow of the sewage to the treat-

ment plant. In a storm, they allow some of the
sewage to flow directly into a receiving stream.
This protects the treatment plant from being ov-
erloaded in case of a sudden surge of water into
the sewers. Interceptors are also used in separate
sanitation systems to collect the flows from main
and trunk sewers and carry them fo the points
of treatment.

IONIZATION CHAMBER: A device roughly

similar to a Geiger counter that reveals the pres-

ence of‘ioniziyg radiation.
IRRIGATION: "A land ~apblication technique

where wastewater is applied to the tand to supply

the water and nutrient needs of plants.

MONITORING: Periodic or-continuous deter-
mination of the amount of pollutams or radio-
active contamination present in the environment.

PATHOGENIC Causing or capable of causing

o

PESTICIDE: An agent used to control pests.

This includes insecticides for use ‘against harm- '

ful insects; herbicides for weed control: fungi

.cides’ for control of plant diseases: rodenticides

for killing rats. mice. and other rodents; and
germicides used in disinfectants, algaccides,

slimicides, and other products. Some pesticides’

can contaminate water, air. or soil and accu-
mulate in man, animals. and the environment.
particularly if they are misused. Certain of these
chemicals have been shown to interfere with the
reproductive processes of prcdatory birds and
possibly other animals. .

POLLUTION: Results when animal, vegetable,_

mineral, or heat wastes or discharges reach

water, air. or land, making them less deslrable .

or harmful for users.

PRIMARY TREATMENT: The stage in’ basic
treatment that removes the material that floats

or will settle in sewage. It is accomplished by’

using screens to catch the floating objects and
tanks for the heavy matter to settle in.

154

PUMPING STATIONS: Lift the wastewater to
a higher elevation when the continuance of the
sewer at reasonable slopes would involve ex-
cessive depths of trench; or raise the wastewater
from areas too low to drain into available sew-
ers. These stations may be equipped with pneu-
matic ejectors or centrifugal pumps.

RADIATION: The emission of fast atomic par-
ticles or rays by the nucleus of an atom. Some
elements are naturally radioactive while others

" become radioactive after bombardment with

neutrons ot other particles. The three.- major.
forms of radiation are alpha. beta, and gamma.
RECEIVING WATERS: Rivers, lakes, oceans,
or other water courses that receive treated or
untreated waste waters. .

REFUSE RECLAMATION: The process of
converting solid waste to salable products. For
example. the composting of organic solid waste
yields a salable soil conditioner. -

RESOURCE RECOVERY: The process of ob-

taining materials or energy, pamcularly from -
solid waste.

SAND FILTERS: Remove some suspended sol-
ids from. sewage. Air and bacteria decompose
additional wastes Fltenng through the sand.
Cleaner water drains from”the bed. The sludge
accumulating at the surface must be removed
from the bed periodically.

SANITARY LANDFILLING: An engincered
method of solid waste disposal on land in 2 man-
ner that protects the environment: waste is
spread in thin layers, compacted to the smallest
practical volume. and covered with soil at the
end of each working day. )
SANITARY SEWERS: In a separatc system.
pipes in a city that carry only domestic waste-
water. The storm water runoff is taken care of
by a separate system of pipes. ]
SECONDARY TREATMENT: The sccond step
in most waste treatment systems in which bac-
teria consume the organic parts of the wastes. -

" Itis accomplished by bringing the scwage and -

bacteria together in trickling filters or in thc ac-
tivated sludge process.

SEDIMENTATION TANKS: Hdp remove s()l-
ids from sewage. The waste-water is pumped to
the tanks where the solids settle to the buitom
or float on the top as scum. The scum is
skimmed off the top. and solids on the bottom
are pumped to incineration, digestion., filtration,
or other means of final disposal.

.
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SEWAQE: The spent water of a community
The term is often replaced in technical usage by
preferable term. wastewater.

SEWERS: A system of pipes thut collect and
deliver wastewater to'treatment plants or receiv-

" ing streams.

SLUDGE: The solid matter that settles to the
bottom, floats, or becomes suspended in the
sediinentation tanks and must be disposed of by
filtration and incineration or by transport to ap-
propriate disposul sites.

SOLID WASTE DISPOSAL: The ultimate dis-

position of refuse that cunnot be cither salvaged |

or recycled.

.
SOLID WASTE MANAGEMENT: The pur-
poseful, systematic control of the gencration,
storage, collection, transport, scpuration. pro-
cessing, recycling, recovery, and disposal of
solid wastes. )

SPECTROPHOTOMETRY:, The quantitative
measurement with-d photometer of the quantity

of light of any specific wavelength absorbed by '

a colored solution or emitted by a sample excited

by a flame, arc, or spark.

O
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-during u storm.
o

v

STORM SEWERS: A separate system of pipes
that carry only runoffs from buildings and land

SUSPENDED SOLIDS: The small particles of
solid pollutants which arc present in sewage und
which resist separution from the water by con-
ventional means. ’

TER'i'lARY TREATMENT: Used in cases where

“secondary levels of treatment of wastewaler are

not adequate. In these cases, processes capable
of removing pollutants not adequately removed
by secondary treament are used in what is called
“lertiary wastewaler treatment.”” (These pro-
cesses are often called advanced wastewater
treatment, or AWT for short).
‘\ .

TOXICITY: The quality or degree of being poi-
sonous or hurmful to a plant or animal life.

TRICKLING FILTER: A support media for buc-
terial growth, usually a bed of rocks or stones.
The sewage is trickled over the bed so the buc-
teria can break down the organic wastes. The
bacteria collect on the stones through repeated
use of the filter. . .

155

.T.l{'RBIDlT\': A condition in water caused by

lhc‘nrc.\cncc uf suspended matter; & measure of
fine Q\{fpcndcd matter in liguid.

VECTOR; Discuse vector - a carvier, usuully an
arthropod, that is capable of transmitting a path-
ogen from one organism to another,
WASTEWATER: The spent water of a com-
munity. From the standpoint of source, it may
be u combination of the liquid and water-carried
wastes from residences, commercial buildings,
industrial plants, and institutions, together with
any groundwater, surface water, and storm
water that may be present. In recent years, the
word wastewater has tuken precedence over the
word sewape, )
WASTEWATER COLLECTION SYSTEM: The
sewer lines, apphbrienances, and lift stations used
in the collection and conveyance of wastewater.
WASTEWATER TREATMENT PLANT: A st-
ries of tanks, screens, filters, and other pro-
cesses by which pollutants are removed from
waler. .

WATER DISTRIBUTION SYSTEM: The con-
duits, mains, storage tanks, pumping stations,
meters, and supporting equipment used to dis-
tiibute water to custumers.
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Financial Assistance

The U.S. commitment to higher edu-
cation is illustrated by the many linan-
cial assistance programs that are avail.
able to students in this country. The

" door to greater carcer opportunity is

opening wider thun ever belore -to
those groups — women, blacks, In-
dians, and others — who., in the past,
were unable, because ol economic and
social reasons, to share the advantages
of technological improvements made
since the turn of the century. In setting
career goals, students should keep in
mind the many programs’ designed to
help them finance their. education.

. - Millions of students receive finan--
. cial assistance every year. Any student

who is not tire where to find help
should consult teachers, guidance

s counselors. libraries, and university

" studént aid offices. Some programs are

_designed specifically for minority stu-

dents; some are 'for students from low-

income families; some are for students .
interested in certain fnelds of study._

such as engineering. g

‘Often student assistance program§
cover only part of the costs of educa-
tion. However, in such cases students
can obtain adequate resources by uti-

. lizing combinations of scholarships,

. loans, part-time jobs, ‘and savings. The

\young person secking an education

Q
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will-find that there dre many ways to’

meet the costs.
T~ . .
" It is important to\st‘art looking for
assistance early. Even during their
sophomore and junior years in~high

. school, students’ should gather infor-
~ mation about possible sources of fi-

nancial ald In order. tof meet appllca-
tion-deadlines, students should i inquire

<

ubout application processes more than
a year prior to the academic year Tor
which they are secking support,

There is very little linancial support
designed specifically for students in
environmental studies. However, the
federal programs described below sup-
port students in a broad range ol acu-
demic Tields, -including lields relited
to environmental studies. '

In studying student assistance pro-
grams, students should keep in mind
the distinction among grants, loans,
angd employment. Grants are gilts of
money; they do not have to be repaid.
Loans are borrowed money which

" must be repuid with interest. Employ-
ment allows students to work and earn

the money they need.

The U.S. Office of Education re-
minds students that postsecondary ed-
ucation is one of the largest.invest-
ments they, will make. As consumers,
students should carefully evaluate what
they are purchasing. Befoge making
final decisions on educationh #nd,{rain-
" ing, students should-have information
about schools’ academi¢ programs, fa-

cilities, drop-out rates\full costs of ~Wwhich -students receive support not

Does the program LuuLcutrutc on pro-
viding support to certain’ groups, such
as women and minorities? Iy it de-
signed lor graduate or undergraduate
students? Does it emphasize support-

ing students Irom low income lami:
lies? Does it support only students who

plun to study in certain academic

fields, such as engineering?

For example, students reviewing the
Basic Educational Opportunity Grant
(BEOG) Program should observe that
the program supported almost 2% mil-

lion students during the acadernic yeur '

1978-79, in amounts ranging from $50
to $1,600. (In the award period July
1, 1979 to June 30, :1980, grants were
to range to $1,800.) The progrum does
not emphasize supporting certairf
. groups such as women and minorities.
Amount of award is based on students’
financial need." Students do not have
to-be enrolled in specified academic
ficlds of study to be ¢ligible.

Students considering applyi}lg for
the Supplemental Educational Oppor-
tunity Grant (SEOG) Program under

attendance, refund policids, financial only from the Federal Government but

aid policies, and other information

they feel they need.

Students should be careful to avoid gram is lor

wasting time in the process of applying
for financial assistance. They can do
so by evaluating their own needs and

also from their schools, should ob-
servé that (1) the Supplemental Pro-
**students of exceptional
financial need who, without the grant,

would be unable to continue their ed-.

ucation,’” and (2) the program was ex-

assessing the likelihood that particular pected to support far fewer students

student assistance programs will meet
those needs, They should ask lhem-

(465,900) in the academic year 1978-
a9 than was the Basic Educational Op-

sclves several questions. How mgny “portunity Grant Program. Also, stu-
students haye received assistance.from - dents evalualmg the program would

a pamcular program n the past and
what was the average amount awarded?

18

need to find out ‘what is meant by
**exceptional financial need."’

o
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Besides Federal programs, there are

scholarship prograins maintained at in-

dividual universities, as well as pro-
grams operated by businesses and pri-
vate foundations. At the end of this
appendix s a list of other sources of
information on student assistance.

U.S. Office of
Education (USOE)

The U.S. Office of Education offers

_the following student financial aid pro-

grams:
1. The Basic Educational Opportu-
nity Grant (BEOG) Program
2. The Supplemental Educational
Opportunity Grant (SEOG) Pro-
- gram
3. The College Work-Study (CWS)
Program
4. The National Direct Student Loan
(NDSL) Program
. 5. The Guaranteed Student Loan
(GSL) Program -
6. The Health Education Assistance
. . Loan (HEAL) Program
Tod be eligible for aid under any of
these programs. stxfents. must be en-
rolled at least hab¥zove in eligible pro-

°

grams at postseceslary colleges, uni-

versities, vocational schools, technical
schaols, or hospital schools of nursing
participating in USOE financial aid

~ programs.

There .are. about 9,000 institutions

" participating in USOE programs. Al-

“tholigh the U.S. Office of Education

determines the eligibility of a school
for participation in USOE financial aid

- programs, the government does not

~ make judgments about or endorse the

quality or suitability of the education
offered by the schools. It is the stu-
dents' responsibility to evaluate care-
fully the content and quality of the
schools and their curricula.

To be eligible for any of these six
programs, students must meet one of
the following citizenship require-
ments:: (1) Be a citizen, national, or
permanent resident of -the - United

" States, the Northern Mariana Islands,

or the Trust Tertitory of the Pacific Is-

~

lands; (2) be in the United States for
other than a temporary purpose and be
able to provide documentation of in-
tent to become a permanent resident.

With the exception of the Guaran-
teed Student Loan Program and the
Health Education Assistance Loan
Program, the amount of student assis-
tance awarded under these six pro-
grams is based on the ability of stu-
dents and their families to pay
educational expenses. Estimates of
ability to pay vary depending on which
system of determining ability to pay is
used at a particular school.

Undergraguates may apply for any
of the USOE programs. Graduate stu-
dents may apply only for National Di-
rect Student Loans, Guaranteed Stu-
dent Loans, College Work Study, and
Health Education Assistance Loans.

1. The BASIC EDUCATIONAL
OPPORTUNITY GRANT PRO-
GRAM (BEOG) provides funds to un-
dergraduate students who have been
accepted for enrollment in, or are in
good standing at, eligible institutions
of higher education.

Unlike other USOE financial aid
programs, all eligible students will re-
ceive Basic Grant awards. Students are
eligible for up to 4 years of under-
graduate study (or 5 years in some
cases). During the 1979-80 academic
year, it was expected that an estimated
2,700,000 students would receive Basic
Grants ranging from $200 to $1,800,
depending on students’® eligibility and
financial need as determined by a
standard formula.

Although most students are paid
their Basic Grants through their
schools, their eligibility -and actual
amounts of awards are determined by
the Office of Education. Financial aid
officers at schools cannot make ad-
justments to students’ Basic Grants
beyond those required by the Govern-
meént.

For information on submitting ap-
plications and determining eligibility,
students should contact financial aid
offices at eligible institutions of higher
education or write to the following ad-

_dress: Bureau of Student Financial As-

sistance, P.O. Box 84, Washington,

D.C. 20044, - . '
. "~ . )
w185

2. The SUPPLEMENTAL EDU-
CATIONAL OPPORTUNITY
GRANT PROGRAM (SEOQG) is de--
signed for students of exceptional
financial need who, without the grant,
would be unable to continue their ed-
ucatinn. Graduate students are not el-
igible.

Students must be accepted for ad-
mission or be enrolled at an eligible
institution on at least a halftime basis,
and must be in good academic stand-
ing. During the academic year 1979-
80, grants were to range from $200 to
$1,500 per academic year, with a limit
of $4,000 for_;l years or $5,000 for §
years. In the award period 1978-79, it
was estimated that the program would
enable 573,000 students to pursue
their education at 3,725 participating
institutions.

Students who are interested should
contact the financial aid officers at the
institutions they want to attend. These
institutions, which are responsible for
determining who will receive Supple-
mental Grants and the amounts, are
required.to provide additional financial
assistance at least equal to the amounts
of the Supplemental Grants. '

3. The COLLEGE WORK-STUDY
PROGRAM (CWS) provides jobs for
graduate, undergraduate, and voca-

tional students who have great finan-

cial need and who must earn a part of
their e« 2'nnal expenses. Applicants
must & xolled at least halftime in
approv:.i ostsecondary educational
institutions. In the award period 1978-
79, it was estimated that approxi-
mately 3,200 institutions would em-
ploy 990,000 students.

Education institutions participating
in College Work-Study arrange jobs
on campus or off campus with public
and private nonprofit agencies, such as
hospitals. Eligible students may be
employed for as' many as 40 hours a
week. In arranging jobs and determin-
ing how many hours a week students ~
may work under this program, finan-
cial aid officers take ‘nto account stu-
dents’ (1) need for fizancial assistance;
(2) class schedules; 2nd {3) health and
academic progress. i« gegeral, salaries

are at least eguai to s cirrent mini-

mum wage. Maxirsyig hourly wage
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rates depend on the jobs and on stu- .

dents’ qualifications.
Students should apply through their

schools’ financial aid officers, who are
responsible for determining appli-
cants’ eligibility and arranging jobs.

4. The NATIONAL DIRECT STU-
DENT LOAN PROGRAM (NDSL) is
for students who are enrolled at lzast
halftime in participating postsecondary

institutions and who need loans to

meet their educational expenses. Dur-
ing the loan period 1978-79, it was
estimated that 3,500 institutions would
lend $649,268,000 to 910,000 stu-

dents.
As of the academic year 1979-80,

students were permitted to borrow up
o a total ‘of: (a) $2,500 if they were
enrolled in vocational programs or if
they had completed less that 2 years
of programs leading to bachelor’s de-
grees; (b) $5,000 if they were under-
graduates who had already completcd
2 years of study toward bachelor's de-
grees (this total included amounts bor-
rowed under NDSL for the first 2 years
of study); (c) $10,000 for graduate
study (this included any amounts bor-
rowed under NDSL for undergraduate
study).

Under this program, repayment be-
gins 9 months after students graduate
or leave school for other reasons. The
amount of the repayment depends on
the size of the debt and the ability to
pay, but in mo:® ¢.aws students must
pay at least $750 .. year uniess the
school agrees ti* a {esser amount. Bot-
rowers may bc allowed up to 10 years
to pay back logns. During the repay-
ment period 3 percent intcrest is
charged on unpaid balances of princi-
pal. No payments are required for up
to 3 years wiile students serve in the
Armed Forces, Peace Corps, or
In addition, deferment is
availeble any time students return to
at Jeast halftime study at an eligible
seatution.

Applications may be made through
schools’ financial aid officers. They
can also -provide information about
loan cancellation provisions for bor-
rowers who go into certain fields of
teaching or specified military duty.

5. The GUARANTEED STU-
DENT LOAN PROGRAM (GSL) en-
ables students to borrow directly from
banks, credit unions, savings and loan
associations, and other participating
lenders who are willing to make the
education loans. Loans are guaranteed
by State or private nonprofit agencies
or are insured by the Federal Govern-

ment.
Students may apply for loans if they

are enrolled or have been accepted for
enrollment at least halftime in partici-
pating postsecondary institutions. It
was estimated that 1,143,000 loans
would be made under this program
during fiscal year 1980.

‘As of the academic year 1979- 80,
the maximum per year that undergrad-
uates could borrow was $2,500. Grad-
uate or professional students could
borrow up to $5,000 per year (in some
States, less).
more than 7 percent. The total that
could be borrowed for undergraduate
or vocational study was $7,500. The
total was $15,000 for graduate or
professional study, including loans
made at the undergraduate level.

All students are cligible for Federal
interest benefits, regardless of family
income. The Federal Government will
pay the interest until students must be-
gin repaying loans, and during author-
ized period of deferment.

Repayments of loans normally be-
gin between 9 and 12 months after stu-
dents graduate or leave school; stu-
dents may be allowed to take up to 10
years to repay loans. The amount of
the payment Jtpends upon the size of
the debt and the ability to pay; but in
most cases students pay at least $360
a year unless circumstances agreed
upon by the lending institution warrant
a lesser armount.

Students do not have to make pdy-

ments for up to 3 years while serving.

in the Armed Forces, Peace Corps, or
full-time voluntcer programs con-
ducted by ACTION (which includes
VISTA, University Year for AC-
TION, ACTION cooperative Volun-
teer Programs, Volunteers in Justice,
and the Program for Local Service). In
addition, deferment is available any

18g

Interest could not be -

time students return to full-time study
at eligible institutions or pursue courses
of study under graduate fellowship
programs. Single deferments up to one’
year are also provided for students
who are unable to find, full-time em-
ployment. /

Information and dppllCdtlon forms,
are available from financial aid offi-
cers at schools, as well as from lend-
ers, State Guarantee Agencies, and
Regional Offices of the U.S. Oftice of
Education.

6. The HEALTH EDUCATION
ASSISTANCE LOAN PROGRAM
(HEAL) provides federally insured
loans to graduate students attending
eligible schools of ‘medicine, ostco-
pathic medlcme dentistry, veterinary
medicine, optometry, podiatry, phar-
macy, and public health. The loans are
made by participating lendcrs, includ-
ing banks, credit unions, savings and
loan’ associations, and educational in-
stitutions.

As of the academic year 1979-80,
the maximum students could borrow
was $10,000 per academic year to a
total of $50,000. Pharmacy/ﬁdcnts
were limited to $7,500 per academic
year to a total of $37,500.

There is no Federal interest subsidy
for these loans. Interest may not ex-

" ceed 12 percent per yecar (annual per-

centage rate) on the unpaid balance of
the loan. In addition to the-interest,
there is an insurance premium of one-
quarter of | percent per- yecar that is
charged in advance.

Repayment begins 9 months after

completion of formal training — in-
cluding acuredited internship and re-
sidency programs — or withdrawal
from school. Borrowers have 10 to 15
years to repay the loan.
- Repayment of .principal can be de-
ferred (a) for full-time study at a
Hcalth -Education Assistance Loan
school or an institution of higher ed-
ucation that is participating in the
Guaranteed Student Loan Program; (b)
for up to 3 years for-internship or re-
sidency training, service in the Armed
Forces, Peace Corps, ACTION, or the
National Hecalth Service Corps.
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At the option of the Federal Gov-

‘ernment, a borrower may apply for

Federal payments for service in the

- Natonal Heatth Service Corps or pri-

vate practice in a health manpower
shortage area.

To apply for a Health Education
Assistance Loan, the borrower must
obtain an application from the finan-

cial aid officer at a health professions '

school. Aftér completing the bor-
rower's section, the borrower must
have the school section completed by

the financial aid officer and submit the

application to a participating lender.
For further information, students
should contact HEAL. Post Office
Box 23033, L'Enfant Plaza, Washing-
ton, D.C. 20024.

National Science
Foundation

The National Science Foundation pro-
vides fellowships to highly skilled
graduate students in the sciences, en-
gineering. and mathematics. Students
pursue training at institutions of their

‘own choice. Fellowships provide for

stipends and cost-of-education allow-
ances, which arc paid to the applicant
through his or her institution. Recipi-
ents must remain full-time students for
the duration of the grants. In the fiscal
year 1978, 1,450 awards were antici-
pated. Applications for fellowships
should be made during the fall prior to
the academic year for which assistance
is requested.

Under other project grants awarded
by the Foundation, funds may be used
for paying costs necessary to conduct
research or studies, such as salaries
and expendable equipment and sup-
plies. travel, publications, participant
costs, other direct costs, and indirect
costs.

The Foundation also has programs
(1) to encourage training for research
and teaching at all levels. and (2) to
provide research experience to a num-
ber of talented high school and college
students showing early promise in sci-

ence. Dufing the summer of 1978 over
1,200 undergraduates participated in
the Undergraduate Research Partici-

‘pation Program; over 500 undergrad-

uates conducted independent research
in the Student-Originated Studies Pro-
gram. During the summer of 1978,
programs for high-ability high school
students provided about 5.450 oppor-
tunities for scientific training.

For additional information about
National Science Foundation Pro-
grams, write to the Public Information
Branch, National Science Foundation,
Washington, D.C. 20550.

U.S. Department
of Energy

‘The U.S. Department of Energy has

several programs of interest to students

and faculty. Under the UNIVERSITY- .

LABORATORY COOPERATIVE
PROGRAM, the Department provides
special energy-related training  and
work experience to university students
and faculty in science and engineering
fields: The training and work experi-
ence are provided at participating lab-
oratorics. The Department of Energy
also has a program, FACULTY
TRAINING [INSTITUTES., SHORT
COURSES, AND WORKSHOPS ON
ENERGY AND ENVIRONMENTAL
SUBIJECTS, under which energy- and
environment-related update training is
provided to university science and cn-
gineering faculty and to kigh school
science and social sciencc teachers.
The PREFACE (PREFRESHMAN
AND COOPERATIVE EDUCATION
FOR MINORITIES IN ENGINEER-
ING) PROGRAM promotes equitable
participation of all Americans in en-
ergy-related careers; specifically, the
program is designed to incrcase the
cducation opportunitics available to
qualified and qualifiable minority group
members and women in cnergy-re-
lated fields of engineering. Using en-
richment programs, such as summer
programs and academic year weekend
programs, PREFACE prepares  pre-

187

freshman for engincering studies - at
universities. '
For information on universities and
laboratories participating in programs
of the U.S. Department of Encrgy,
students should write to the Educa-
tional Programs Division, U.S. De-
partment of Encrgy, Mail Stop 8G-
031, Forrestal Building, Washington,
D.C. 20585. '

Other Sou‘fces
of Information

Other Sources of Information About

Student Financial Assistance:

American Legion

Emblem Sales

P.O. Box 1055

Indianapolis, Indiana 46206

Request: Need A Lift? Single copies,
_$1.00; orders of 100 or more,
$0.75 each. '

National Science Foundation

Publications Branch

1800 G Street, N.W.

Washington, D.C. 20550

Request: A Selected List of Mujor Fel-
lowship Opportunities and Aids to
Advanced Education jor United
States Citizeny. Free

A List of Major Fellowship Opportun-
ities and Aids 1o Advanced Edu-
cation for Foreign Nationals. Free

American, College Testing Program
P.0. Box\808

lowa City,\lowa 52243

Request: College Planning/Search
Book. $6.

National Cork ission for Cooperative

Education

360 Huntingtop Avenue,

Massachusetts 02115

Request: List of colleges and univers-
ities offering p\r\ograms of cooper-
ative education. Free

Boston,

Basic Grants

P.O. Box 84 .

Washington. D.C. 20044

Request: Information on student finan-
cial assistance programs of the
U.S. Office of Education. Free
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PoStseCohdary -

Environmental

Education Programs,
by Type of Pollution,

by State

The following list of postsecondary
environmental education programs was
extracted from a -12-volume study’
published in 1979 under a grant from
the Environmental Protection Agency.
"The list, which shows programs by
State, is divided into the same sections
as was the original study, beginning
with academic programs concerned
with wastewater pollution:
1. Wastewater Programs
2." Drinking Water Programs (Po-
table Water Programs)
3. Air Programs
4. Noise Programs
5. Pesticides and Toxicology Pro-
~ grams
6. Solid Waste Programs
7. Radiation Programs
8. Energy Programs
9. Combined Drinking Water/
Wastewater Programs
* 10. Environmental Science/Health
Programs '
1. Environmental
Technology Programs
12. Environmental Studies Pro-
gram g . L
Some educational programs do not
readily fall into any pollution control
category such as air or noise; some
programs could be classified in several
areas. The last three items on the list
— Environmental Science/Health, En-

Engineering/

vironmental Engineering/Technology,”

! Directory of Post-Secondary Environmental
Education.  Nationul Environmental/FEnerg)
Workforce Assessment. Phase 1. (lowa City:
National Field Rescarch Center. Inc., May
1679. 230 East Benton, P.O. Box 287, lowa
City, Jowa 52240.) '

-colleges,

and Environmental Studies — are pre-
sented to accomodate those programs
that do not seem to fit under one of the
preceding nine categories. a

We recommend that students use the
list as a starting point in evaluating
programs rather than as a document
Jrom which to make final decisions
cohc‘ernin’g choice of school., Postséc-
ondary programs change periodically;
therefore, some entries may go out of
date from time to time. (Some pro-
grams are offered every other, year
rather than every year.)

The list does not rate the programs
or describe individual courses that stu-
dents take, nor does .a program’s
being represented in this list .assure
that graduates. of that program meet

. specialized occupational requirements.

In order to be sure that an educational
program will qualify him or her for a
specific occupation, the student should

consult prospective employers, school
_counselors, family, friends, persons

already working .in the occupation,
professional and trade associations,
State Employment Services, libraries,
and others. In general, the more infor-
mation students have about tuition,
course offerings, degree requiremcnts,
and faculty, and the more information
they have about the occupations for
which they are studying, the better
prepared they are to make decisions
concerning what schools to attend.
The list includes entries from junior
vocational and technical
training institutes, community col-

leges, 4-year colleges and universities,’

e
: ¢ ur

and others. Programs are representa-
tive of all levels, from academic cer-
tification through doctoral degrees. At
the end of each entry in the list, the
degree level (certificate, 4-year, grad-
uate, for example) is shown in paren-
theses.

For additional copies, write: Jeff
Meetre (RD-680), National Workforce
Development Staff, U.S. Environmen-
tal Protection Agency, Washinpgton,
D.C. 20460 :

1. Wastewater

Programs

California

Palomar College

Vocational Education Department
1140 West Mission Road

San Marcos,; California 92069
(Certificate; 2-year)

Connecticut

University of Connecticut
Civil Engincering Department
Storrs, Connecticut 06268
(Graduate)

District of Columbia

University of the District of Columbia
Environmental Science Department
4200 Connecticut Avenue N.W.,
Washington, D.C. 20008

(2-year)

Florida
Miami-Dade Community College
Engincering Department

11011 S.W. 104th Street

Miami, Florida 32176
(Cer.ificate)

North Florida Junior College
Wastewater Treatment Department
Madison, Florida 32340
(Certificate)
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University of Florida

Environmental Engineering Sciences
Department

Gainesville, Florida 32611

(Graduate)

lliinols ‘

Carl Sandburg College
Vocational/Technical Education Department
Box 104

South Lake Storey Road

Galesburg, {llinois 61401

(1-year, 2-year)

Maine .
Southern Maine Vocational and Technical
Institute

Wastewater Treatment Téchnnlogy Department

2 Fort Road

South Portland, Maine 04106
(Certificate)

University of Maine

Civil Enginecring Department
103 Boardman Hall.

Orono, Maine (4473
(Graduate)

Maryland

Charles County Community College
Pollution Abatement Technology Department
*La Plata, Mdryldnd 20646

(2-year)

Garrett Communily College

- Division of Mathematics

. Science and Environmental Studies
McHenry, Maryland 21541
(Certificate)

Massachusetts

North Shore Community College
Essex Agricultural and Technical Institute
3 Essex Street

Beverly, Massachusets 01915
(2-year) - ¢

University of Lowell

Wastewater Treatment Department
Civil Engineering Technology
Lowell, Massachusetts 0!854
(Certificate)

‘Nebraska
University of Nebraska ' -
- Civil Engineering Department
. Lincoln, Nebraska 08508
(4-year; Graduate)

New York E

State University of Ncw York at Buffalo |
. Civil Engineering Department

Parker Engincering

Buffalo,'New York 14214

(4-year; Graduate)

Ulster County Community College

Science Laboratory Technology Department
Stone Ridge. New. York 12142 .
(2-year) ‘

North Carolina

" Southeastern Community College
Adult Education Department
P.O. Box 151
Whiteville, North Carolina 28472
(No degree)

ERIC
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:(4-year; Graduate)

University of North Carolina at Chape! Hill
Environmental Sciénces and Engincering
School of Public Health '

Chapel! Hill, North Carolina 27SI4
(Graduate)

Western Piedmont Community College
Natural Science and Mathematics Department
Morgantown, North Carolina 28655
(Certificate)

Oklahoma )

Oscar Rose Junior College

Environmental Science Departinent

6420 S.E. 15th Street

Midwest City, Oklahoma 73110

(2-year)

. Oregon

Clackamas Community College

Water Quality Curriculums Department
19600 South Molalla Avenue

Oregon City, Oregon 97045

(2-year).

Linn-Benton Community College
Seience & Technology Division

6500 S.W. Pacific Blvd.

Albany. Oregon 97321

(2-year)

Tennessee

State Technical Institute at Memphis

Environmental Engincering Technology
Department

5983 Macon Cove,. Mc.mphls

Tennessee 38134

(2-year)

Virginia .
Central Virginia Community College
Enginecring and Technology Division
Wards Road South

P.O. Box 4098

Lynchburg, Vtr;,mm 24502

(2-ycar)

Northern Virginia Community College
Environmental and Natural Sciences Division
Woodbridge Campus

15200 Smoketown Road

Woodbridge, Virginia 2219]

(Certificate)

West Virginia

West Virginia University
Engincering Department g
Morgantown, West Virginia 26506
(Graduate)

2. Drinking Water
Programs (Potable
Water Programs)

‘ Alabama

University of Alabama

Civil Engincering Dcpartment

University, Alabama 35486

(Graduate)

California

California Institute of Technology
Engineering and Applied Science Department
1201 East California Blvd.

Pasadcna, California 91125

17

California State University at Fullerton

Earth Science Department

Fullerton, California 92634

(4-year)

California State University at Long Beach

Civil Engineering Department

1250 Bellflower Blvd.

Long Beach, California Y0840

(4-year; Graduate)

California State University at Los Angeles

Civil Engincering Department

5151 State ‘University Drive

Los Angeles, California 90032 (4-year:
Graduate)

Imperial Valley College

Water Treatment Technology Department

P.O. Box 158

Imperial, California 92251

(Certificate: |-year; 2-year)

Palomar College

Vocational Education Department

1140 West Mission Road

San Marcos, California 92069

(Certificate; 2-year)

San Jose State University

Civil Engincering & Applied Mu.hdmu
Department

125 South Seventh Street

San Jose, California 95192

. (4-year; Graduate) ) ,

Stanford University

Civil Engineering Department
Palo Alto, California 94305
(4-year; Graduate)

. University of California at Berkeley

Civil Engincering Department

Berkeley. California 94720

{Graduate)

University of California at Davis

Civil Engineering Department

Davis, California 95616

(4-year)

University of California at Davis

Land, Air, and Water Resources Department

" Davis, California 95616

(Graduate) K

« University of Southern Culifmjniu

Civil Engineering Department
Los Angeles, California 90007
(4-year; Graduate)

Florida

Florida International University

Division of Environmental Technology and
Urban Systems

Tamiami Trail. Miami, Florida 33199

(4-year; Graduate)

Miami-Dade Community College

Engineering Department

South Campus

11011 S.W. 104th Street

Miami, Florida 33176

(Certificate)

University of Florida

Environmental Engineering Sciences
Department

Gainesville, Florida 32611

(Graduate)
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University of Florida' New Hampshire Wyoming

Agricultural Engin_ecring Department University of New Hampshire University of Wyoming
College of Engincering Institute of Natural & Environmental ~ Civil and Architectural Engincering
Gainesville, Florida 32611 Resources Department
{4-year; Graduate) Durham, New Hampshire 03824 P.O. Box 3334
. . (Graduate) * University Station
Georgla B Laramie, Wyoming 82071

University of Gcorua
School of Forest Resources
Athens, Georgia 30602
(4-year; Graduate)

New York (4-year: Graduate)
State University of New York at Stm‘y Brnnk
. Marine Environmental Sciences

Coastal Occanography

. . Marine Sciences Rescarch Center 3_ Air Programs
indiana Stony Brook, New York 11794 :
Ball State University (Graduate) :
Department of Natural Resources California :
Room 110 i _University of California at Berkeley

" West Quadrangle Oregon ) ,‘ Civil Engincering Department
Muncie, Indiana 47306 . Chemeketa Community College Berkeley, California 94720
- (year) Trade and Industry Department (4-year; Graduate)
) L ) P.O. Box 1007
Purdue University Salem, Oregon 97308 Colorado
Purdue University Natural Resources Rescarch (2-year) . Colorado State University
Institute . Clack Comn College Atmospheric. Chemistry Program
West Lafayette, Indiana 47907 ackamas Community College Interdisciplinary Department:
(Graduate) Water Quality Curriculums Department Fort Collins, Colorado 80523
L 19600 SouthMolalla Avenue (Graduate)
Kentucky . 02rq_.‘(’)n (_ll/y. Oregon 97045 .
University of Kentucky (2-year) _ Connecticut
Agricultural Engincering Department / Yale .Umvch_ll.y L
Lexington, Kentucky 40506 Pennsylvania Department of Forestry & Environmental
- (4-year: Graduate) : Allegheny College ’ Studics - ’
University of Kentucky Aquatic Lnvironments DLp.lrtant bg\fvdHuvcn. Connecticut 06520
Chemical Engincering Department Meadbville, }’Lnn\ylvanla 163335 (Graduate)
" Lexington, Kentucky 40506 , {4-year) : _ District of Columbia
(4-ycar: Graduated) Lo ' , “University of the District of Columbia
University of Kentucky /' South Carolina Environ_memu! Science Department
Civil Engincering Department ’ * University of South Carolina - 4200 COMCCUCU( Avenue, N.W,
Lexington, Kentucky 40506 Geology Department : Wush.mgton. D.C. 20008
{4-year; Graduate) Columbia, South Carolina 29208 (Certificate: 2-year)
Michi . (4-year; Graduate) Florlda
chigan o L University of Florida
Nonh?_m, Michigan University : Tennessee . Environmental Engincering S.iences
lzr;tfr&smphn’u.ry Department University of Tennessee Department
Y West Scicnee Street Water Resources Research Center Gainesville, Florida 32611
Margquette, M‘Ch'b‘m 49855 Knoxville, Tennessee 37916 . (Graduate)
(4-year) . _ (Graduate) '
University of Michigan o lilinols

Environmental & Industrial ”Ldllh Department Hlinois Institute of Technology

School of Puhl_u. Hmllh E:fvae:\ny of Texas at Austin Prlt;kcn_'. D’cpfm'mcn( of Environmental
Ann Arbor, Michigan 48104 Civil Enginecring Department ' : vEinechog ;
(Graduate) " 102 Alumni Memorial Hall
- Austin, Texas 78712 Chicago, Hlinois 60616
" Minnesota (3 year; Graduate) (Graduate)
University of Minnesota University of Hlinois at Urbana-Champaign
Civil & Mineral Engineering Dcpdrtmcnl Virginia . . Civil Engincering Department or Mechanical
Institute of Technology J. Sargeant Reynolds Community College and Industrial Engineering Department
112 Mineral & Metallurgical Enginecring ()}round Water Resources Program Urbana, Illinois 61801
Building « PO Box 120,84, ) (4-year; Graduate)
Minncapolis. Minnesota 55455 Richmond, Virginia 23241 ‘
(4-year; Graduate) (Certificate) . ) indiana ] )
' Ball State University
Nebraska Wisconsin ’ Natural Resources Department
University of Nebraska ‘ University of Wisconsin at Madison Room 110
Civil Engincering Department Water Resources Management Executive West ’Quadrz’mglc
Lincoln, Nebraska 08508 ] Committee Muncic, Indiana 47306
(Graduate) Madison, Wisconsin 53706 (4-year)
University of Nebraska (Graduate) : Kentucky
Interdepartmental Program in Water Resources  University of Wisconsin at Stevens Point University of Kentucky
Planning and Management College of Natural Resources Chemical Engincering Department
Lincoln, Nebraska 08508 Stevens Point. Wisconsin 54481 . Lexington, Kentucky 40506

(Graduate) (4-ycar; Graduate) (4-year; Graduate)
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Massachusetts

Worchester Polytechnic: lnsmute
Chemical Engineering Department
Worcester, Massachusetts 01609
(4-year) ‘

Michigan

University of Michigan
* Environmental & Industrial Health Department
- School of Public Health

Ann Arbor, Michigan 48104 ¢

(Graduate)

Missourl

Washington University

Mechanical Engincering Depanmem
Box 1185

Lindell & Skinker Blvds.

St. Louis. Missouri 63130
(Graduate)

New Jorsey

Stevens Institute of Technology
Mechanical Engineering Department
Castle Point Station

Hoboken, New Jersey 07030
(Certificate of Special Studies awarded)

New York

_ City University of New York
City College School of Engineering
Civil Engineering
Convent Ave. at 138th St. "
New York, New York 10031
(Graduate)

State University of New York at Albany
Atmosphenc Science Department

1400 Washmgton Avenue

Albany, New York 12222

(Graduate)

Syracuse University

Chemical Engineering & Materials Science
Department

Syracuse, New York 13210

(4-year; Graduate)

North Carolina
- Duke University
Forestry and Environmental Studies
Department
Durham, North Carolina 27706
(Graduate)

North Carolina State University
Department of Chemical Engineering
Raleigh, North Carolina 27607
(Graduutc)

Umvcrslty of North Carolina at Chapel HI"

Environmental Sciences and Engmccrmg
School of Public Health

Chapel Hill, ,North Carolina 27514

(Graduate)

Ohlo

Muskingum Area Techmml College
Division of Engincering & Science
1555 Newark Road

Zanesville, Ohio 43701

(2-year)

Ohio State University

Chemical Engincering Department
140 West 19th Street

Columbus, Ohio 43210

(4-year; Graduate)

[

University of Cincinnati
Environmental Health Department
Kettering Laboratory

Room 107

Cincinnati, Ohio 45267

- (Graduate)

Oregon

Oregon Graduate Center

Department of Environmental Tguhnol%y
19600 N.W. Walker Road

Beaverton, Oregon 97005

(Graduate)

Portland State University

Engineering and Applied Science Department
P.O. Box 751

Portland, Oregon 97207

(Graduate)

Pennsylvania

Pennsylvania State University

Air Pollution Contol Engineering Technology
Department

University Park, Pennsylvania 16802

(2-year)

University of Pittsburgh

Industrial Environmental Health Sciences
Department

Graduate School of Public Health

University of Pittsburgh

Pittsburgh, Pcnnsylvama 15620

(Gmduatc)

South Carolina

Clemson University,

Environmental Systems Engineering
Department

Clemson, South Carolina 29631

(Graduate)

Tennessee

University of Tennessee

Civil Engincering Department
Knoxville, Tennessee 37916
(4-year; Graduate)

Vanderbilt University

Environmental Engineering and Policy
Management Department

Nashville, Tennessee 37240

(4-year; Graduate)

Texas

University of Houston

Chemical Engincering Department
4800 Calhoun

Houston, Texas 77004

(4-year; Graduate)

7 Virginla -

George Washington Umvcrslty—-NASA

Joint Institute for Advancement of Flight
Sciences Department

Mail Stop 169:

NASA-Langley Rescarch Center |

Hampton, Virginia 23665

(Graduate)

7

Wisconsin

Alverno College .
Environmental Division

3401 S. 39th Street
Milwaukee, V/isconsin 53215
(4-year)

University of Wisconsin at Milwaukee

Atmospheric & Marine Environmental Studies
Program

Energetics Depdnmcm

Room 819

Engineering & Mathematical Sciences Building

Milwaukee, Wisconsin 53201

(Graduate)

4. Noise Programs

Connecticut

University of Hartford
Interdisciplinary Engineering Studies
200 Bloomfield Avenue

West Hartford, Connecllcut ()61 17
(4-year)

Georgla

Georgia Institure of Technolox,y
College of Engineering

225 North Ave., N.W,
Atlanta, Georgia 30332
(Certificate; 4-year)

Minols

Northern Illinois University
Physics Department.

DeKalb, Hlinois 60115
(Certificate; 4-year; Graduate)

indiana

Purdue University

School of Mechanical Engineering
West Lafayette, Indiana 47907

. (Graduate)

Maine
University of Maine -
. Electrical Enginecring Department
111 Barrows Hall
Orono, Maine 04473
(Graduate)

Massachusetts

Massachusetts Institute of Technology
Mechanical Engineering Department
Cambridge, Massachusetts 02139
(Graduate) .

Northeastern University

Mechanical Engineering Department
214 Hayden Hall .

360 Huntington Avenue

Boston, Massachusetts 02115
(Graduate)

University of Lowell

Mechanical Engincering Department
} University Avenue ~

Lowell, Massachusetts 01854
(Graduate)

New Jersey

Rutgers, The State Umvcrsnty of New Jersey

Mechanical & Aerospace Engineering
Department

B241 Engineering Building

Busch Campus

New Brunswick, New .lcrscyu089()3

(Graduate)

ERIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

" Appendix 2

159

w

North Carolina

North Carolina State University

Mechanical and Aerospace Engineering
Department

Raleigh. North Carolina 27607

(Graduate)

Ohlo ]

University of Cincinnati

Mechanical and Industrial Engineering
Department

College of Engineering -

Cincinnati, Ohio 45267

(4-year; Graduate)

Pennsyivania

The Pennsylvania State University
Graduate Program in Acoustics
Applied Research Laboratory

" P.O. Box 30

State College. Pennsylvania 16801
(Graduate) :

Tennessee

" Memphis State University

Audiology and Speech Pathology
Speech and Hearing Center

807 Jefferson Avenue

Memphis. Tennessee 38152
(Graduate)

_ University of Tennessce !
" Audiology and Speech Pathology Department

Knoxville. Tennessee 37916

(Graduate) ) -

Texds -

University of Houston

Mechanical Engineering Department
4800 Calhoun

Houston. Texas 77004

‘(4-year; Graduate)

Virginia

George Washington University

NASA )

Joint Institute for Advancement of Flight
Sciences

Mail Stop 169

NASA-Langtey Rescarch Center -

Hampton. Virginia 23665

(Graduate)

5. Pesticides and”
Toxicology Programs

Alabama

Alabama A & M University
Biology Department
Normal. Alabama 35762
(4-year) R

Gadsden State Junior College

Division of Vocational/Technical Education  ~
George Wallace Drive v

Gadsden. Alabama 35903

(2-year) .

Arizona

Arizona State University .
Zoology Department
Tempe. Arizona 85281
(4-year)

University of Arizona
Toxicology Department
Tucson. Arizona 85721
(Graduate) .

University of Arizona
Plant Sciences Department
Tucson. Arizona 85721
(4-year; Graduate)

University of Arizona
Entomology Department
Tucson, Arizona 85721

(4-year; Graduate)

University of Arizona i
Interdepartmental Program

Plant Protection Committee
Tucson. Arizona 85721

(4-year)

Arkansas

University of Arkansas

Interdepartmental Program

College of Agriculture and Home Economics
Fayetteville. Arkansas 72701 °

(4-year)

University of Arkansas

Entomology Department

Fayetteville. Arkansas 72701

(4-year; Graduate)

University of Arkansas Medical Center
Pediatrics Department

4301 West Markham

Little Rock. Arkansas 72701
(Graduate)

University of Arkansas Medical Center
Interdisciplinary Toxicology Graduate Program
4301 West Markham.

Little Rock. Arkansas 72201

(Graduate)

California

California State University at Northridge
Health Science Department

18111 Northhoff Street

Northridge. California 91330

(4-year; Graduate)

Consumnes River College
Agriculture Department s
8401 Center Parkway
Sacramento. Californja 95823
(2-year)

Reedley College

Plant Science Program

995 North Reed Avenue
Reedley, California 93654
(Cenrtificate; 2-year)

Saddleback College

Agriculture Department

2800 Marguerite Parkway
Mission Viejo. California 92675
(Certificate)

San Jose State University
Biological Sciences Department
125 South Seventh Street

San Jose, California 95192
(4-year; Graduate)

1
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University of California at Bcrkcley

Entomology Department

Berkeley. California 94720

(4-year; Graduate)

University of California at Berkeley

Pest Management Program

Berkeley. California 94720

(4-year)

University of California at Davis

Interdepartmental Program on Plant Protection
and Pest Management

Davis. California 95616

(Graduate) ‘

University of California at Davis

Environmental Toxicology Program

College of Agriculture and Environmental
Science

Davis. California 95616

(Graduate)

University of California at Davis

Plant Sciences and Pest & Disease .
" Management Program (Entomology)

Davis. California-95616

(4-year; Graduate)

University of California at Davis

Resources Sciences ang Engineering

Department - .

Davis. California 95616

(4-year)

University of California at Davis,

Graduate Group in Pharmacology and
Toxicology

Graduate Division

Davis. California 95616 .

(Graduate)

University of California at Davis
Medical Learning Resources
School of Medicine

".Dayis. California 95616

(Graduate)

University of California at Riverside
Entomology Department

Riverside. California 92502

(4-year; Graduate)

Colorado
Colorado State University

. Zoology and Entomology Dcpanmem

Fort Collins. Colorado

80523 .

(4-year; Graduate)

Delaware -

University of Delaware

Entomology and Applied Ecology Dcpdnmcm
Newark. Delaware 19711

(4-year)

Florida

Broward Commumty College
Division of Mathematics and Science
3501 S.W. Davie Road

Fort Lauderdale. Florida 33314
(2-year)

Florida A & M University

Division of Rural Development

Entomology and Structural Pest Control
Program

Tallahassee. Florida 32307

~ {4-year) .
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University of Florida

Pest Management Program
College of Agriculture
Gainesville, Florida 32611
(4-year; Graduate)

Georgla ‘
University of Georgia .
Entomology Department
Athens, Georgia 30602
(4-year; Graduate)

University of Georgia

Plant Pathology and Genetics Program
Athens, Georgia 30602

4 (4-year; Graduate)

Idaho i

Idaho State University |
College of Pharmacy
Pacatello, Idaho 83209
(Graduate)

University of ldaho.

College of Agriculture
Moscow, Idaho 83843 N
(4-year; Graduate)

lilinols

Elgin Community College
Technical/Vocational Program
1700 Spartan Drive

Elgin, Illinois 60120
*(2-ycar)

Loyola University of Chicago
Pharmacology Department
Stritch School of Medicine
2160 South First Avenue
Maywood, Illinois 60153
(Graduate)

University of lllinois at Urbana- Chdmpalgn
Entomology Department

Urbana, Illinois 61801

(Graduate)

University of lllinois at Urbdna -Champaign

Interdepartmental Program in Environmental -
Toxicology

583 Morill Hall

Urbana, llinois 61801

(Graduate)

Indlana

Indiana University
School of Medicine
1100 W. Michigan St.

Indianapolis, Indiana 46202 7 :

(Grdduate)

Purdue Umvcrslty
School of Pharmacology & Toxicology
West Lafayette, Indiana 47907
(4-year)

Purdue Univcrsity :
School of Agriculture (Entomology)
West Lafayette, Indiana 47907
(4-year)

»

S

lowa
. Drake University
College of Pharmacy
25th and University
Des Moines, lowa 50311

(dradua/(;.\._x_

n

University of fbwa

Institute of Agricultural Medicine and
Environmental Health, Oukdale Cdmpus

lowa City, lowa 52242

. (Graduate)

Kansas

Kansas State University ' '
Comparative Toxicology Laboratory
College of Veterinary Medicine
Manhattan, Kansas 66506

(4-year; Graduate)

Kansas State University

Ehtomology Department

Manhattan, Kansas 66506

(4-year; Graduate)

University of Kansas

School of Pharmacy

Lawrence, Kansas 66045 i
(4-year; Graduate)

The University of Kansas Mcdicai Center
Pharmacology Department

College of Health Sciences and Hospital
Kansas City, Kansas 66103  *
(Graduate),,

Kentucky

University of Kentucky

Biological Sciences Department
Lexington, Kentucky 40506 '
(4-year* Graduate)

University of Kentucky

Environmental Toxicology Department
Lexington, Kemucky 40506
(Graduate)

Louisiana s

Delgado College

Environmental Health Technology Department
615 Park Avenue :

New Orleans, Louisiana 70119

(2-year; Centificate)

Louisiana State University

Entomology Department

Baton Rouge

Louisiana 70803

(4-year) - .
Northeast Louisiana University
School of Pharmacy )
Monroe, Louisiana 71201~
(4-year; Graduate)

Maine ,
University of Maine at Orono
Entomology Department

306 Dccering Hall .

Orono, Maine 04473 / )
(4-year; Graduate)

Maryland

University of Maryland
Department of Entomology.
Symons Hall

Room 1304 - -

College Park, Maryland 20742

" (Graduate)

Massachusetts )

Harvard University School of Public Health
Physiology Department

665 Huntington Avenue )

Boston, Massachusetts 02115 - ¢
(Graduate) -

" Appendix 2

North Shore Community College

‘Essex Agricultural and Technical Institute

3 Essex Street

Beverly, Massachusetts 01915

(2-year)

University of Massachusetts at Amherst .
Entomology Department

* Amherst, Massachusetts 01002

(4-year; Graduate)

University of Massachusetts at Amherst
College of Food and Natural Resources
Ambherst, Massachusetts 01002

(4-year)

Michigan

Ferris State College

School of Allied Health (Pesticide Technology)
Big Rapids, Michigan 49307

(2-ycar)

Michigan State University

Pesticide Research Center -

East Lansing, Michigan 48824

" (no degree)

Michigan State Uni\'?crsity

Colleges of Agriculture and Natural Resources
and Natural Science’

203 Pesticide Research Center

East Lansing, M|chlgan 48824

(4+-year) >

University of Michigan

Environmental & Industrial Health Departm{m
Toxicology Research Lab NN
3550 School of Public Health

Ann Arbor, Michigan 48109

(Graduate)

Mississippl

Mississippi State University

College of Agriculture and Home Economics
Entomology Department

Mississippi State, Mmsnslppl 39762

(4-ycar) : 7

Mississippi State University
Entomology

Plant Pathology and Weed Science
Mississippi State, ‘Mississippi 39762
(Graduatc)

University of Mississippi
School of Pharmacy

Oxford Campus

University, Mississippi 38677
(Graduate)

University of Mississippi Medical Center
Department of bhharmacology and Toxicology -
2500 North State Strect :
Jackson, Mississippi 39216

(Graduate)

Missouri

State Fair Community College
Vocational/Technical Education Department
1900 Clarendon Road

Sedalia, Missouri 65301

(2-year)

Nebraska

Central Technical Community College

Agriculture/Environmental Technology
Division

Box 1024 g

Hastings, Nebraska 68901

(1-year; 2-year)
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Unlversiiy of Mid-America
Office of Marketing (Pests, Pesticides & .
- Peslicides Safety) '

P.O. Box 82006

a

Lincoln, Nebraska 68501 /
(Graduate)

University of Ncbraska Medical Center
Department of Pharmacodynamicy and

Toxicology /
Omaha, Nebraska 68105 /
(Graduate) /

/
Nevada /
University of Nevada /

College of Agritulture /’
Reno, Nevada 89557 ¥
(4-year; Graduate) ,z'

New Hampshire |

University of New Hanjpshire

College of Life Sciencgs and Agriculture
Durham, New Hampshire 03824
(2-year; 4-year. Gradyate)

New Jorsey

Rutgers, State University of New Jersey

Graduate Programs in Entomology and
Economic Zoology !

New Brunswick, New Jersey 08903

(4-year; Graduutc)

New Mélco

New Mexico State Umvcrsny
School of Botany and Entomology
Las Cruces, New Mexico §8003
(4-year)

University of New Mcx1cn :
Pharmacology Department
College of Pharmacy
Albuquerque, New Mexico 87131
(4-ycar)

New York i

Saint John's University

College of Pharmacy and Allied Health
Professions

Jamaica, New York 11439

(4-year; Graduate)

State University of New York at \Alfrcd
Agriculteral & Technical Colege

Alfred, New York 14802

(2-year)

State University of New York at Farmingdale
Biological Technology Program

Melville Road

Farmingdale, New York ll735

(2-year)

State University of New York at Syracuse
College of Environmental Science and Forestry
Syracuse,, New York 13210

(Graduate) *

University of Rochester
School of Pharmacology and Toxicology
Rochester, New York 14642 .

P

- (Graduate)

Westehester Community College -

Toxicology Program
75 Grasslands Road
Valhalla, New York 10595
(2-yean)

-

North Carolina
Anson Technical Institute K
Agriculture Department

" P.O. Box 68

Ansonville. North Carolina 28007

(2-year)

Duke University

School of Forestry and Envnrunmcnldl Studies
Duke Station

Durham, North Carolina 27706

(Graduate)

North Cuarolina State University .

Imcrdepunmemal Program on Biochemical and
" Environmental Toxicology

Raleigh, North Carollnd 27607

(Graduate)

North Carolina State University

Interdepartmental Program in the School of
Agriculture and Life Sciences

Raleigh, Nosth’ Carolina 27611

(2-year; 4-year; Graduate)

Pitt Technical Institute

Agricultural Programs

P.O. Drawer 7007

Greenville, North Carolina 27834

(2-year)

Robeson Technical Institute

Pesticides and Fertilizers Program

‘Drawer A

Lumberton, North Carolina 28358

(2-year)

University of North Carolina at Chapel Hill
Schools of Pharmacy and Public Health
Chapel Hiil, North Carolina 27514
(Graduate)

North Dakota

North Dakota State University

College of Pharmacy

Fargo, North Dakota 58102 Cot
(4-year. Graduate),

. North Dakota State University '

Entomology Department
Fargo, Nqrth Dakota 58102
(4-year) ’

Ohio

Cleveland State University
Toxicology Program

2065 Adelbert Road

* Cleveland, Ohio 44106

(Graduate)

Ohio State University

College of Medicine (Pharmacnlugy)
333 West Tenth Street

Columbus, Ohio 432l0

(Graduate) :

“University of Cincinnati

Dcpdnmcm of Environmental Health
311 Kettering Laboratory

Cincinnati, Ohio 45267

(Graduate)

Oklahoma
" Northeastern Oklahoma A & M College

Agricultural Science and Industry ‘Division
Second and I Streets, N.E.

" Miami, Oklahoma 7-}354-

(2-year)

161

Oklahoma State University
Entomology Department
Stillwater, Oklahoma 74074
(4-year; Graduate)

Oklahoma State University
Plant Pathology Department
Stillwater, Oklahoma 74074
(4-year; Graduate)

University of Oklahoma
Pharmacodynamics and Toxicology
Department

. College of Pharmacy

644 N.E. 14th Street HSC
Oklahoma City, Oklahoma 73190
(Graduate)

Oregon

Clackamas Community College

Agriculture Department

19600 South Molalla Avenue

Oregon City, Oregon 97045

(2-year)

Clatsop Community College

Program on Pest Management for Plant
Protection

Astoria, Oregon 97103

(2-year)

Oregon State University

Schoo! of Pharmacy

Corvallis, Oregon 97331

(4-year: Graduate)

-Oregon State University

Entomology Department
Corvallis, Oregon 97331
(4-year; Graduate)

Pennsgylvania
Pennsylvania State University

*College-of Agriculture/Entomology

106 Patterson Building
University Park, Pennsylvania 16802
(4-year; Graduate)

Rhode Island

University of Rhode Island

School of Pharmacy

Kingston, Rhode Island 02881

{Graduate)

University of Rhode Island

Food Sciences Program

Kingston, Rhode Island 02881 L
(Graduate)

University of Rhode Island

- Biological Scienees Department (Emumnlogy)
Kingston, Rhode Island 02881

(Graduate)

South Carolina

Clemson Uniyersity

Entomology and Economic Zoology
Depirtmient

Clemsan, South Carolina 29631

(Graduate)

Sumter Area Technical College

" Technical Division (Agricultural Chemicals

and Mechanization Technology)
506 Guignard Drive
Sumter, South Carolina 29150
(2-year) ’ .

s
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South Dakota

South Dakota State University
Entomology and Zootogy Department
Brookings\South Duakota 57006
(4-year; Graduate)

South Dakota State University
College of Pharmacy

Bmul\mp South Dakota 57006
(4-year) B

n

Tennessee

Mcharry Medical College
Pharmacology Department
1005 18th Avenue North
Nashville, Tennessee 37208
{Graduate)

Texas ' -
Texas A&M University at College Station
Plant Sciences Department

College Station, Texas 77841

(4-year)

Texas A&M University at (‘ulluy. Station
Entomology Department )
College Station, Texas 77843

(4-year)

Texas A&M University at College Station
Entomology Department

College Station, Texas 77843 P
(Graduate) " : :
Texas A&M University at Kingsville
College of Agriculture

Kingsville, Texas 78363 -

(4-year: Graduate)

Texas Tech University

Entomology Department

Lubbock, Texas 79409

~(d-year; Graduate) T

University of Texas Health Science Center
Pharmacology Department

7703 Floyd Curl Drive

San Antonin, Texas 78284

(Graduate)

University of Texas Medical Br.mLh

Preventative-Medicine and Community Health
Department

301 University Blvd.

Graduate School of Biomedical Science

Galveston, Texas 77550

(Graduate)

i

R

Utah

University of Utah )
Lolleges of Pharmacy and MLdlLlnC
(Pharmacology and Toxicology)

Salt Lake City, Utah 84132
(Graduate)

UtahState University

College of Agriculture K
UMC 56 . '
Logan, Utah 84322

(Graduate)

Washington
Washington State Uni\'crsif
- Entomology Department
Pullman, Washington 99163
(4-year; Graduate) .
Pe

j?

: West Virginia -

West Virginia University

Division of Plant Sciences
Morgantown, West Virginia 26506
(4-year)

West Virginia University

College of Agriculture and Forestry (Pl.ml and

Soil Sciences)
Morgantown, West Virginia ”(ﬁ()()
(4-year)

Wisconsin
University of Wisconsin

Environmental Toxicology Department

School of Pharmacy

425 N. Charter Street

Madison. Wisconsin 53706
(4-year: Graduate)

University of Wisconsin

Center tor Environmental-Toxicology
1550 Linden Drive

Madison, Wisconsin 53706
(Gra-uate) .

Wyomlng

University of Wyoming
Plant Science Division
Entomology-Section

- P.O. Box 3334

University Station
Laramic, Wyoming 82071
(4-year; Graduate)

6. Solid Waste

Programs

lowa -

University of towa

Environmental Sciences Department
lowa City, luw.: 52242

(4-year)

Michigan

University of Michigan
Solid Waste Program
College of Engincering

Ann Arbor, Michigan 48109
(Graduate) .

New York
Hofstra University

Continuing Engincering Education Dt.p.lr(mL‘nl

Hempstead, New York 11550
(Certificate)

North Carolina

- Duke University’

Civil Engineering Departinent
Durham, North Carolina 27706
(Graduaie)

. !
Ohlo 4[
Ohio Slulc{. niversity ’
Civil Engihicering Department

N 470-Hitcheock Hall

2070 Neil Avenue
Columbus, Ohio 43210
(Graduate)

N

1 -';,1 ?r
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Tennessee

University of Tennessee

Civil Engincering Departinent

Knoxville, Tennessee 37916

(4-year: Graduate§

Vanderbilt University

Environmental Engincering & I’qu) .
Managenient Departmént

Nishville, Tennessee 37240

(4-year; Graduate)

Wisconsin

University of Wisconsin at Green Bay
College of Enviromnental Science
Green Bay, Wisconsin 54‘()"
(Graduate)

University of Wisconsin at Madison

Civil & Environmental Engincering
Department

2205 Engincering Building

Madison, Wisconsin §3706

Ad-year)

7. Radiationgro.g_r{g;rns\\\,

Californla )

Orange Coast College ¢
Division of Consumer and Health Science
2701 Fairview Road -
Costa Mesa, California 92626

(2-year)

Stantord University

School of Medicine

Radiology Department

Palo Alto, California 94305

(Graduate)

University of California at Irvine

School of Medicine

Radiological Sciences Department

Irvine, California 92664

(Graduate)

Colorado -
Colorado State University
Radiology and Radiation Biology Department

Fort Collins, Colorado 80523 L

(Graduate)

University of Colorado Medical Center
Radiology Department

Denver, Colorado 80262

(Graduate)

Connecticut

Hartford State Technical College
Nuclear Technology Department
401 Flatbush Avenue

Hartford, Conneceticut 06106

(2-year)
" Florlda

Central Florida Community College
Radiological Health Technology Bepartinent
P.O. Box 1388
Ocala, Florida 32670 ’ L
(2-year)

Umvo.mly of Hﬂrld-l

© Department of I nvironmental k nynu.rm;__

Sciences
Guainesville, Florida 32611
(Graduate)
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. Umvcrmy of Florida -

Nuclear Engineering Sciences Dcpanmgm ’
Gainesyille. Florida 32611 -
(4-year; Graduate) M

Georgla’ -
Georgia Institute of Technojogy
Schoo) of Nuclear Engineering
225 North Avenue N.W.
Atlanta. Georgia 30332

(4-yeur; Graduate)

Medical College of Georgia .
School of Allied Health Sciences
1120 15th Strect

Augusta. Georgia 30901

(2-year; 4-year)

Southern Technical Institute
Electrical Engineering Technology Department
(Nuclear Safety Option)

534 Clay Strect

Marietta, Georgia 30060
(2-year)

Idaho -

Idaho State University

School of Engincering
Pocatello, 1daho 83209
(Cerificate)

University.of ldaho

Nuclear Enginecring Department
Moscow, l1daho 83841

) (Graduate)

Hlinols

University of Hlinois at Urbana- Chdmpdlg.n
Nuclear Engineering Program

Urbana, Illinois 61801

(4-year; Graduate)

Indlana -

Purdue University

Department of Bionucleonies
West Lalayette, Indiana 47907
(Graduate)

Kansas

University of Kansas

Department of Radiation Bmphyslcs
140 Nuclear Reactor Center
Lawrence, Kansas 66045

{4-year: Graduate)

Kentucky

University of Kentucky ' -
College of Mcedicine .
Department of Radiation Mcdicine -
Lexington, Kentucky 40506
(Graduate) .

" Loulslana . .

Louisiana State University

Department of Engincering dnd Industrial
Technology

Nuclear Scicnce Center

Baton Rouge, Louisiana 7()801

(Certificate; 4-year; Graduatd)

Massachusetts

University of Lowell
Radiological Sciences Program
I University Avenue

Lowell, Massachusetts 01854
(4-year: Graduate)

Michigan

University of Michigan

Department of Envnronnunml and Indusirin
Health

School of Public chlth

Ann Arbor, Michigan 48104

(Graduatc)

Nevada

University of Nevada at Las Vegas
College of Allicd Health Professions
4505 Maryland Parkway

Las Vegas, Nevada 89154 .
(2-ycnr; 4-year)

Ncw Jersey

Rutgers, The State University of New Jersey
Graduate Programs in Radiation Science
Room 116

Doolittle Building

Busch Campus

New Brunswick. New Jersey 08903
(Graduate) s

New York

State University of New York at Buftalo
Department of Biological Scicnces
Division ol Biology

101 Cary Hall

Buffalo. New York 14214

(4-year)

North Carolina

Queens College

Nuclear Medical Technology Department
1900 Sewlyn Avenue

Charlotte, North Carolina, 28274

(2-year. 4-year) ':, Y

University of North Cdrollna nt Chapel Hill
Environmental Sciences and Englncennb
School of Public Health :

Chapel Hill, North Carolina 27514

‘(Graduate)

Oklahoma

Oklahoma State University

Radiation and Nuclear Technology Department
Stillwater, Oklahoma 74074

(4-year)

Oregon

Oregon State University
General Sciences Department
Corvallis, Oregon 97331

(4 -year, Graduate)

Pernsylvania

Duquesne University .
Radiological Health Department
School of Pharmacy

Pittsburgh. Pcnnsylvam.l 15219
(4-year)

University of Pittsburgh

Graduate School of Public Health
130 DeSoto Street

Pittsburgh. Pennsylvania 15261 -
(Graduate)

Puerto Rico

University of Puerto Rico
Enginecring Department
Mayaguez. Campus
Mayaguez, Puerto Rico 00708
(Graduate)

-Alabama

Tennessee

Chattanooga State Technical Community —*
Tollege '

Division of E:gineesins Tachnologies

4501 Amnicola Highw.,

Chattanooga, Tennessee 37406

(2-ycar)

Memphis State University

Center for Nuclear Studies

Memphis, Tennessee 38152

(Certificate)

Middle Tennessee State University

Department of Chemistry and Physics

Murfreesboro, Tennessee 37132

(d-year)

Ouak Ridge Associated Universities

Medicai and Health Sciences Division \

P.O. Box 117

Oak Ridge. Tennessce 37830
(Certificate)

University of Tennessee

Nuclear Engineering Department
Knoxville, Tennessee 27916
(4-year; Graduate)

Texas

Texas A&M University

Nuclear Engineering Department
College Station, Texas 77843
(4-year;, Graduate)

Washington

University of Washington

Radiological Sciences Group of the Graduate
School ¢

Radiological Scuncu SB- 30

Seattle, Washington 98195

(Graduate)

8. Energy Programs

University of Alabama
College of Engincering
University. Alabama 35486
(4-year)

Arlzona

University of Arizona

Nuclear Engincering Department
Tucson, Arizona 85721

(4-year; Graduate)

Callfornia

California Institute of Technology
Mechanical Engincering Department
1201 East California Blvd.
Pasadena, California 91125

(4-year; Graduate)

Stanford University

Mechanical Engineering Department
Palo Alto. California 941()5 !
(Graduate)

University of California at Berkeley
Nuglear Engineering Department
Berkeley. California 94720

(4-year; Graduate) -

7
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University of California al Santn Barbara
Chemical and Nuclear Engineering Department
Santa Barbara, California 93106

(4-year; Graduate)

Colorado Mountain College
Environmental Protection Technology
Leadville; Colot. Jo 80461
(2-ycar)
Colorado School of Mines
Department of Chemical and Petroleum
Refining Engineering -

- Golden, Colorado 80401
($-year; Gruluate)
Colorado School of Mines
Petroleum Engincering
Golden, Colorailo 80401
{4-year; Graduate) -
Colorado School of Minss
,Mining Engineering Department
Golden, Colorado 30401

* (4-ycar; Graduate)
Mesa College
School of Natural Sciences and Mathematics
North Avenue at 12th Street

P.O."Box 2647
Grand Junction. Colorado 81501
(4-ycar) -

Trinidad State Junior College
Mining Technology Department
Trinidad, Colorado 81082

_ (Centificaze; 2-ycar)

Detzwure ‘

Univerpity of Delaware

Department of Entomology and Applied
Ecology

Newark, Delaware 19711

(Gmdua(c)

Dlltl"k:l o? Columbia
George Washington University
. Continuing Engincering Education i in
. Environment and Energy
School of Engineering & Applied Science
Washingzton, D.C. 20052
(No degree)

yFlorida
University of Florids
Department of Mechanical Engxnccnng,
College of Engineesing
Gainesville, Florida 3261!
(3-year) R
Umvcrsuy of Florida -

, Department of Nuclear Engmccnng Sciences
Gainesvif®, Florida 32611
(d-year; Gnql}a:c)
University of Florida &

-Depantment of Electrieal Engineering

_ Gainesville, Florida 32611

" {4.year; Gradudte) 4
- University of Miami B

. Mechanical_ Enginecring Dcpanmcm

University Station’
" Coral Gables, Flogida 39424

dd year, Graduatc) .

b

Georgia

Georgia Institute of Technology
College of Engincering

225 North Aveniv:, N.W,
Adanta, Georgia 30332
(Certificate; 4-ycar; Graduate)

Georgia Institute of Technology
School of Nuclear Engincering
225 North Avenue, N.W.
Atlanta, Georgia 30332
(4-year; Graduate)

ldaho

Idaho State University

School of Engincering (Nuae.u- Science)
Pocatrllo, Idaho 83209

(3-yesr; Graduate)

University of Idaho

Nuclear Engincering Program

Moscow. [daha 83843

(Graduate)

University of Idaho

Department of Mining Engineering and
Metallurgy

Maoscow, Idaho 83843

(4-year; Graduate)

lilinols
Eastern Illinois University
Schocl of Busiiiess (Tnergy)

" Charleston, Ilinois {920

{(4-year)

University of 1llinais at Urbana-Champaign

Nuclear Engineering 1Jepartment

Urbana, lllinois 61801

(4-year, Craduate)

University of Ilinois at Urbana-Champaign

Department of Mechanical and Industrial
Engincering

Urbana. Iilinois 61801

+(4-year, Graduati)

Indiana

Indiana Institute

Departmeént of Engineering
Nuclear Engineering Program
1600 E. Washington Blvd.

Fort Wayne, Indiana 46803
(4-ycar) N
Purdue University

School of Nuclear Engineering
Engineering Building .
Room 250 '
West Lafayette, Indiana 47907 .
(4-ycear; Graduate)

lows

iowy State University ,
Nuclcar Engincering Department

Ames, Towa 50011

(4-year; Graduate)

Kansas

Kansas State University

Depantment of Nuclear Engmeenng
Mankattan, Kansas 66506 :
(4-year; Graduate) -

Kansas State University
Department of Chemical Engineering

- Durtand Hall

Manhattan, Kansas 66306
{4-year. Graduate)

Appendix 2

Kentucky

Hazard Community College

Coa! Mining Technology Program

Hazard. K :niucky 41701

(2-ycar) )

Lees Juniir College

Division of Science and Mathe ~

Jackson, Kentucky 41339

(2-year)

Mudisonville Community Colley,e

Coal Mining Technology Program

Madisonvilie, Kentizky 42431

(2-year)

Morehead State University

Applied Science: and Techriolugy Department

Morchead. Kentucky 4035*

(2-year)

Pikeville Coltege

Department of Mining Technology

Pikeville, Kentucky 41501

\2-year)

Southeast Comsnunity College

Division of Natural Sciences and Related
Technologies

Cumberland, Kentucky 40823

(Z-yeur)

University of Kentucky

Deepartment of Civil Engineering (Mine
Engincering)

Lexington, Kentucky 40506

(4-vear; Giraduate)

University of Kentucky

Department of Mechanical Engineering
(Nuclear Energy Program)

Lexingion, Kentucky 40506

(4-ycar; Graduate)

University of Kentucky

Department of Chemical Engineering
Lexington, Kentucky 40506

(4-year; Graduate)

Loulsiana

Delgadn College

Petroteum Engineering Technology Program
615 Park Avenue

New Orleans, Louisiana 70119
(2-year)

Louisiana State University
Department of Retroleum Engineering
Baton Rouge, Louisiana 70803
(4-year; Graduate)

‘Louisiana Tech University

Department of Petroleum Engineerng

P.O. Box 4875 Tech Station

Ruston, Louisiana 71272

(2-year; 4-year; Graduate) A

Malne

University of Maine

College of Engincering and Sciences, Physics
and Engincering - .

Orono, Maine 04473

(4-year)

Maryland
Dundalk Community College
Math/Science Division

7200 Solless Point Road

Baltimore, Maryland 21222
(Certificate; 2-year)
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University of Maryland

College of Engineering

Department of Chemical and Nuclear
Engineering

College Park, Maryland 20742

(4-ycar)

Massachusotts

Boston University

Center for Energy Studies
Engineering Department

110 Cunnington Street .
Boston, Massachusetts 02215
(1-ycar)

Massachusetts Institute of Technology
Department of Nuclear Enginecring
Cambridge, Massachusetts 02139
(4-year, Graduate)

Massachusetts Institute of Technology

Mineral Resources Engincering and
Management Program

School of Engincering

Cambridge, Massachusetts 02139

- (Graduate)

Worcester Polytechnic Institute
Nuclca.r Engmccnng Progmm

(4-year; Graduatc)

Michigan

Lansing Community College
Enginecring Technology Department
419 N. Capitol Avenue

Box 4001

Lansing, Michigan 48901

(4-ycar) '

University of Detroit

Mechanical Engincering Department
4001 W. McNichols Road

Detroit, Michigan 48221

(4-year; Graduate)

Mississippl

Mississippi State University

College of Engineering (Nuclear Engineering;
Petroleum Engineering)

Mississippi State, Mississippi 39762

(4-year; Graduate)

Mississippi State University

Geology Department (Petroleum and Coal)
Mississippi State, Mississippi 39762
(4-year; Graduate)

Montana

Montana College of Mineral Science and
Technology

Petroleum Enginesring Department

Butte, Montana 59701

(4-year; Graduate)

Montana College of Minera! Science and
Technology

Minc Engineering Department

Butte, Montana 59701

(4-year; Graduate)

Nevada
Sierra Nevada College

. Alternative Energy Sources Progiam

P.O. Box 4269
800 Campbell Road
Incline Village, Nevada 89450

(4-year)

University of Nevada at Reno
Mining Engineerirg Department
Reno, Nevada 89557

(4-year; Graduate)

New Jersey

Monmouth College

Physics Department

West Long Branch, New Jersey 07764
(4-year)

Princeton University

Schoo! of Engincering and Applied Science
Princeton, New Jersey 08540

(4-year; Graduate)

New Mexico

New Mexico Institute of Mmmg and
Technology

Petroleum and Mining Engincering Department

Socorro, New Mexico 87801

(4-year; Graduate)

New Mexico Institute of Mining and
Technology -

Depantment of Geoscience

Socorro, New Mexico 87801

(4-year; Graduate)

New Mexico State University

Department of Mechanical Engineering

Las Cruces, New Mexico 88001

(4-year; Graduate)

University of New Mexico

College of Engineering

" Albuguerque, New Mexico 87131

(4-year; Graduate)

New York

Columbia University.

College of Engineering and Applied Science
Seeley W. Mudd Building

New York, New York 10027

(4-year; Graduate)

Cornell University .

Ward Laboratory

Department of Nuclew Science and
Engineering

Ithaca, New York 14553

(4-year)

New York University

Interdisciplinary Program in Applied Science

Washington Square Center

New York City, New York 10003

(Graduate)

Polytechnic Institute of New York
Engineering Division

Brooklyn, New York 11201
(Certificate; Graduate)

Rensselaer Polytechnic Institute

Center for Electric Power Engineering

Troy, New York 12181

(4-ycar; Graduate)

Renssalaer Polytechnic Institute

Nuclear Engineering Department

Troy, New York 12181

(4-year; Graduate) .

State University of New York Maritime
College

Nuclear Science Department

Fort Schulyer, New York 1046.,

(4-year)

1
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State University of New York at Stony Brook
Lnbomtory for Energy Technology

‘College of Engincering and Applied Science
'Stony Brook, New York 11794

1(Graduate)

. North Carolina
. North Carolina State University
: Nuclear Engineering Department

Raleigh, North Carolina 27607
(4-year; Graduate)

North Carolina State University
Physics Department :
Raleigh, North Carolina 27607
(Graduate)

Wake Technical Institute

Nuclear Enginecring chhnology Program
Route 10

Box 200

Raleigh, North Carolina 27603

(2-year)

Ohlo

Muskingum Area Technical College

Division of Engineering and Science

1555 'dewark Road

Zanesville, Ohio 43701

(1-year; 2-year)

Ohio State University

Mechanical Engineering Department (Nuclcnr
Program)

1133 Robinson Laboratory

206 West 18th Avenue

Columbus, Ohio 43210

(Graduate) .

Oklahoma

Oklahoma State University
Nuclear Engineering Department
Stillwater, Oklahoma 74074
(Graduate)

Oklahoma State University

retroleum Engineering Technology Program

Stillwater, Oklahoma 74074

(4-ycar)

University of Oklahoma

College of Engineering (Mechanical,
Chemical, Petroleum, Nuclear)

Norman, Oklahoma 73019

(4-year; Graduate)

University of Tulsa

College of Engineering

Divisicn of Resources Engineering
600 South College Avenue

Tulsa, Oklahoma 74107

(4-year)

Oregon

Oregon State University

Schoo! of Engineering (Nuclear, Mining)
Corvallis, Oregon 97331

(4-year; Graduate)

Penneylvania

Carnegie-Mellon University

Nuclear Science and Englnccnng Division
5000 Forbes Avenue

Pittsburgh, Pennsylvania 15213

(4-year; Graduaie)
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Puerto Rico
University of Puerto Rico

Roane State Community College
Division of Career Education (Nuclear

Progrum Nuclear Engineering Department Engineering Technology)
College Drive Mayaguez Campus’ Harriman, Tennessee 37748
Monaca, Pennsylvania 15061 Mayaguez, Puerto Rico 00708 (2-year)

(2-year) (Graduate) University of Tennessee
East Stroudsberg State College Nuclear Engincering Department
Institute of Industrial and Energy Technology Rhodu Island Knoxville, Tennessee 37916

East Stroudsberg, Pennsylvania 18301
(No degree)

Pennsylvania State University
General Engincering Department
University Park, Pennsylvania 16802
(2-ycar)

Roger Williams College

Division of Engineering

Bristol, Rhode Island 02809

(2-year)

University of Rhode Island

Chemical Engineering Department (Energy

(4-year; Graduate)

Vanderbilt University

Department of Mechanical Engineering and
Materials Science

Nashville, Tennessee 37240

(4-year; Graduate)

Pennsylvania State University . Specialization)
Department of Petroleum and Natural Gas !gngds!on, Rhode Island 02881 Texas {

Engineering (Graduate) Kilgore Collcgc v
25 Muneral Industries Building South Carolina Occupational Education

University Park, Pennsylvania 16802
(Graduate)

Aiken Technical Education Center
Engineering and Industrial Technologies

Oil and Gas Technology 1100 Broadway
Kilgore, Texas 75662
(2-year)

Penns) 'vania State University Division .

Department of Petroleum and Natural Gas P.O. Drawer 696 Kllgorc College L
Engineering (Mining) Aiken, South Carolina 29801 Engincering-Science Division

118 Mineral Sciences Building (2-year) -Petroleum Engincering

University Park, Pennsylvania 16802
{2-year; 4-vear: Graduate)

Florence-Duslington Technical College

1100 Broadway
Kilgare  Texas 75662

i o Lavision of Eugineering Technology (Nuclear (2-year)
Pennsylvania State University Specialization) -
Department of Material Sciences (Metallurgy) P.O. Drawer 8000 Lamar University

209 Mineral Industries Building
University Park, Pennsylvania 16802
(4-year; Graduate)

Florence, South Carolina 29501
(2-year)

Tri County Technical College

Geology Department
Energy Resources Management
Beaumont, Texas 77710

. — (4-year)
Pennsylvania State University Nuclear Engincering Technology Deparmment
College of Engincering P.O. Box 87 Lee College

Nuclear Engineering Department
231 Sackett Building

University Park, Pcnnsylvama 16802
(4-year; Graduate)

Pennsylvania State University .
Mineral Engineering Department
109 Mineral Industries Building
University Park, Pennsylvania 16802
(Graduate)

Pennsylvania State University
Mineral Economics Department

220 Walker Building

University Park, Pcnnsylvanla 16802
(4-year)

Pennsylvania State University
Department of Nuclear Engincering
231 Sackett Building

University Park, Pennsylvania 16802

Pendleton, South Carolina 29670
(2-year)

Trident Technical College
Chemical and Nuclear Engineering
Central Office

5290 Rivers Avenue

North Charleston, South Carolina 29406
(2-ycar)

University of South Carolina
College of Engincering

Nuclear Engincering

Columbia, South Carolina 29208
(4-year: Graduate)

University of South Carolina

Geology Department (Coal Forriation)
Columbia, South Carolina 29208
(4-year;.Graduate)

South Dakota

Occupational Education and Technology
Petroleum and Chemical Process Technology
P.O. Box 818

Baytown, Texas 77520

(2-year) -

Midland College

Petroleum Technology Department
3600 North Garfield

Midland, Texas 79701

(2-year)

Texas A&M University

Petroleun, Engineering Department
College Station, Texas 77843
(4-year, Graduate) .

Texas A&M University

Nuclear Engineering Department
College Station, Texas 77843
(Graduate) *

(2-year)
University of F;cnnsylvania South Dakota Schoo! of Mines and Texas State Technical Institute
Energy Engineering Program Technology Nuclear Technology Program

Philadelphia, Pennsylvania 19174
(Graduate)

University of Pittsburgh

School of Engincering

Interdisciplinary Energy Resources Program
1140 Be~~dum Hall

Plttsbur, » Pennsylvania 15261

(Graduate)

University of Pittsburgh

Department of Chemistry and Petroleum

Mining Engineering Department
Rapid City, South Dakota 57701
(4-year; Graduate)

Tennessee

Memphis State University
Center for Nuclear Studies
Memphis, Tennessee 38152
(Certificate)

Memphis State University

Waco, Texas 76705

(2-year)

Texas Tech University

Petroleum Engineering Dupartment
Lubbock, Texas 79409

(4-ycar)

Tyler Junior College

Petroleum Technology Departmen
Tyler, Texas 75701

(2-year) '

Engineering Mechanical Engineering Dcpanmcm (Energy University of Texas at Austin
4200 Fifth Avenue Managenient) College of Engineering (Nuclear Specialty)
Pittsburgh, Pennsylvania 15260 Menmiphis, Tennessee 38152 Austin, Texas 78712
(4-year; Graduate) (Graduate) (4-year) . .
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University of Texas at Austin
Petroleum Engineering Depantment
Austin, Texas 78712

(4-year; Graduate)

Utah

Brigham Young University

Chemical Engineering Department (Nuclear
Option)

Provo, Utah R4602

(4-year)

Brigham Young University

Mechanical Engineering Department (Nuclear
Option)

Provo, Utah 84602

(4-ycar)

Brigham Young University

Chemical Engineering D~ partment

(Energy and Environment Option)

Provo, Utuh 84602

(4-year)

College of Eastern Utah

Division of Avplied Scie:. 23 (Mining
Technology)

451 East Founh North

Price, Utah £4501

(2.vear) )

: Vlrglnll

Centra’ Vivginia C-zamunity College
Enginc¢ring ant "(echnology Division
Nuclear Tec!s0logy Program

Wards Foad South

P.O. Box 4M93

Lynchburg, Virginia 24502

(2-year)

Mountain Empire Community Collcgc
Division of Tes \nologies

Mining Tzchnoingy Program

Big Stoue Gap, Virgwnia 24219
(Certificat; !-year: 2-year)

Southwest Yirpirta Community Cellegs
Division of Enginciriag

Mining Technoiogv

P.0. Box SVCC

Richlands, Virginia 24641

(2-year)

Washington

University of Washingtzn
Nuclear Engineering /7~ cpartment
303 Benson Hall

BF-10

Seattle, Washington 97195
(4-year; Graduate)

Washington State Uuiversity
Department of Chemical and Nuclear
“Engineering

" ‘Pullmaw, Washington 99163

(Gradutte)

Waeat Virginia -
Blu=field State College
Engineering Technology Dcpanm"m {Mining
tion)
Blueficld, West Virginia 24701
(2-year; 4-ycar)

<

Southern West Virginia Community College -

Mining Education
Williamson, West Virginia 25661
(2-year)

West Virginia Institute of Technology
Mining Engineering Technology Program
Montgomery, West Virginia 25136
(Certificate; 2-year; 4-year)

West Virginia University

College of Mineral and Energy Resources
Minerul Processing Engineering
Morguntown, West Virginia 26506
(4-year; Graduate)

West Virginia University

College of Mineral and Energy Resources
Perroleum Engineering

Morgantown, West Virginia 26506
(4-year;, Graduate)

Wiscensin

University of Wisconsin at Milwaukee

Collzge of Engineering and Applied Science
Ergincering & IMathemaical Sciences Building
Milwaukee, Wisconsin 53201

{4.yar)

Wyomingy

Casper Coliege

Divisior* ue Tehnology Trades and Indastry

125 Col ege lirive

Cusper, Wyonting 82601

{2-yeail

Casper 7. ' eqe

Divisron v !“(hnology Trades and lndustry
((Coal Field Technolngy: Petroleum
Eugineering Technology)

125 College Drive

C45pcr, Wyoming 93601
ycar)

9. Comined Drinking
Water/ Wastew:iler
Programs

4 aska

" niversivy of Alaska

il Bagineering Departrtent
Frirbanks, Alaska 99701

(4-year; Gracluatc)
- Arizona

Arizena State Uuiversity
Civil Engiacerirg Department
Tenupe, Arizona <5281
(4-year; Graduate)
Phoeaix College
Technology Department
1202 West Thomas
Phoenix, Arizona 85013
(Cestificate) -

>

University of Arizona
Department of Civil Engineering and
Cngineering Mechanics

' Tucson, Arizona 85721

(4-yecr; Graduate).

Arkansag

University of Arkansas

Civil Engincering Department .
Fayetteville, Arkansas 72701
(4-ycar; Graduate) :
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California

Butte Comnunity College

Mathematics, Technology and
Telecommunications Department

Pentz and Clark Roads

Route 1

Box 183A

Oroville, California 95965

(Certificate)

California State University, Fresno

Civil Enginvering Department

Fresno, California 23740

{4-year; Graduate)

Califomia State University at Fullerton
Civil Engineering Mechanics Department

" Fullerton, California 92634

(4-year; Graduate)

California State University at Sacramento
Civil Engineering Department

6000 J Street

Sacramento, California 95819

(4-year; Graduate) *

Citrus College

Public Services Department
18824 East Foothill Blvd.
Azosa, California 91702
(Certificate)

College of the Canyons
Environmental Control Department
26455 North Rockewell Canyon Road
Valencia, California 91355
(Certaficate)

Contra Costa College
Techniral and Industrial Division [
2600 M.ssion Bell Drive
San Pablo, California 94806
(Certificate; 2-year)

Fresno Cit College

Water 1tility Sciente Department
1101 East University Avenue
Fresno, California 93741
(Certificare)

Los Angeles Trade and Technical College
Science and M.chematics Department

]

400 West Washiigt Szulevord «

Los Angeles, Cab.ioiniz 913

(2-year)

Loyola Marv.nount University

Civil Engincering and Environmental Science
Department N

Loyola Boulevard at West 80th Street

Los Angeles,’California 90045

(4-year; Graduate)

Modesto Junior College

Engineering, Mathematics and Physicui
Sciences Department

College Avenue

Modesto, California 95350

: (2-year)

Orange Coast College

Division of Technology

2701 Fairview Road

Costa Mesa, California 92626

(Cert ficate; 2-year) °

Sun Diego State University
Civil Engineering Department
San Diego, California 92182
(4-year; Graduate} '
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Santa Ana College

Water Utility S. +nve Department
17th at Brstl

Santa Ana, California 92706
(2-year)

Sierra College

Special Programs Department
5000 Rocklin Road

Rocklin, California 95677

(No degree)

University of California at Berkeley
Civil Engineering Department
Berkeley, California 94720

(4-year; Graduate)

University of California at Davis
Civil Engineering Department .
Davis, California 95616
(4-yenr)

University of Califomia at Irvine
Mechanical Engineering Department -~
Irvine, California 92664

(3-year; Graduate)’

University of California at Irvine
Civil Engineering Department
Irvine, California 92664 |
(4-year: Graduate)

University of Southern California 5
Environmental Engineering Department
Los Angeles. California 90007

(1G5 v ie)

Ve College

W. - .« Science Department
4667 Telegraph Road
Ventura, California 93003
(Certificate)

Colorado

Colorado State University
Civil Enginecring Department
Fort Collins, Colorado 80523
(4-year; Graduate)

Community College of Denver
Division of Service Occupations
12600 West 6th Avenue

~ Denver, Colorado 80201
“ (2-year)

Pikes Peak Comﬂunity College
Division of Science and Math
5675 South Academy Boulevard -

- Colorado Springs, Colorado 80906
" (2-year)

University of Colorado ™
Department of Civil. Environmental, and
Architectural Engincering

~ Boulder,' Colorado 80309

(4-year; Graduate)

Connuocticut

University of Connecticut
Civil Engineering Department
Roem 334

Fl. Castleman Building

Stoors, Connecticut 06268

(4-year)

Delaware /
Delaware Technical and Commumty College
Civil Engineering Technole -+ Departmept
Southern Campus ,/
Box 610 o

Georgetown, Delaware 19947
(2-year)

~.

Florida

Edison Community College
Continuing Education Division
College Parkway

Fout Myers, Florida 33901
(Certificate)

Florida Keys Community College

Resource Development and Planning
Department .

Stock Island

Key West, Florida 33040

(Certificate)

Florida Technological University

Civil Engineering and Envlmnmemul Sciences

Department
Orlando, Florida 32816
(Graduate) .

Hillsborough Community College
Environmental Scicnce Department
P.O. Box 22127

Tampa, Florida 33622

or

Plant City Campus

1206 North Park Road
Plant City, Florida 33566
(Centificate; 2-year)

Indian Kiver Commumty College
Municipal Services Division
3209 Virginia Avenue

Fort Pierce, -Florida 33450 -
(Certificate; 2-year)

Miami-Dade Community Co.ege
Department of Engincering
South Campus

11011 S.W. 104th Street -
Miami, Florida 33176 .

(J-year)

Palm 8each Junior College
Biology Department
400 Congress Avenue

" Lake Worth, Florida 33461

(2-year)
Pasco-Hermando Community College

Vocational/Technical Development Programs

West Campus

7025 State Road 587

New Port Richey, Florida 33552
(Certificate)

Pensacola Junior College R

Water and Wastewater Operators Training
* Program

Route 8

Box 670 G

Pensarola) Flnnda 32505
(Certificate)

Pinellas Vocatiunal Tect nical Institute
Water and Wastewaie:r Training Program

'6100-154 Avenue Notth
/ Clearwater, Florida 33520

(Certificate)

Polk Community College

Water a:id Wastewater Trcatmcm Prob..»’n
939 Avenue H, N.E.

Winter Haven, Florida 33880

(Certificate)

University of Florida

Civil Engineering Department
Gainesville, Florida 32611
(4-year; Graduate)

University of Miami

Civil Enginecring Dc.panmc.m
University Station

Coral Gahles, Florida 33124
(4-year; Graduate)

‘Washington Holmes Area Vocational
Technical Center

Public Service Department

Route 4

Box 177A

"Graceville, Florida 32440

(Certificatc)

Withlocoochee Vocational Technical Center
Water and Wastewater Trcatment Program
1607 West Main Street

Inverness, Florida 32650

(Certificate)

Georgla: -

Georgia Military College
Environmental Health Department
Milledgeville, Georgia 31061

(2-year)

Vst Georgia College

Georgia Water and Wastewater Institute
Carrollton, Georgia 30117

(ol R T
{Certificaic)

Hawall

University of Hawaii at Manoa
Civil Engineering Department
Honolulu, Hawaii 96822
(4-yeary

" idaho . '

idaho State University
Vocational-Technical Sci..al
.« Pocatello, Idaho 83209
' (Certiljcutc)
*’ University of, tdaho

~"Civil Enginecring Department »
'+ Moscow. Idaho 83843

(4-+ - ar; Graduate)

lilino!s

College of Lake County
Construction.Technologies Department
19351 West Washington Street
Grayslake, lllinois 60030

(1-year)

fllinois Institute of Tecunology

Pritzker Department of Envxronmcmal
Engineering

102 Alumni Memorial Hall

Chicago, Illinois 60616

(4-year; Graduate)

Kishwaukee College

Career Education Department
P.O. Box 888

Malta. Illinois 60150
(Certificate)

Lincoln T.ails Community College
Vocational-Technical Education Programs
Route 3

Robinson, Illinois 62454

(2- year)

University of thou at Urbana- Champdlgn
Civil Engineeving Department

Urbana. 1llinois 61801

(4-year; Graduate)
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indlana

Indiana Voculmnul Technival College at Gary
Environmental Training Coordination Center
1440 East 35th Avenue

Gury, Indiana 46409

(2-year)

lowa o
lawa State University

.. Civil Engineering Department -

496 Town Engineering Building
Ames, lowa 50011
(Graduate)

Kirkwood Community Cotege

Environmental Studies and Pollution Control
Department

Linn Hall ‘

Cedar Rapids, lowa 53406

(1-year)

University of lowa .

Energy Engineering Department

2216 Engineering Building

lowa City. lowa 52242

(Gruduate)

Kansas .

Kansas State University -

Civil Engineering Department

Seaton Hall

Manhattan, Kansas 66506 : -
(Graduate)

University of Kansas

Interdisciplinary Program (Water Resourees,
—_Engineering and Science)

1039 Leamned Hall—___

Lawrence. Kansas 66045

v

Delgado Colleg» ~
Environmental Health Technology Dcpdnmn.m
615 Park Avenue

New Orlcans, Louisiana 70119
(2-ycar) s
Louisiana State University

Civil Enginecring Department

Baton Rouge, Louisiana 70803

(4-year; Graduate)

Louisiana Tech University

Civil Engineering Department

P.O. Box 4874

Tech Station . o
Ruston, Louisiana 71270 :
(4-year; Graduate)

'I'ulanc.Univcrsily

Civil Engineering Department
New Orleans, Louisiana 70118
(4-year; Graduate)

University of New Orleans

School of Englncenng
Lak= Front

v Nevs Orleans, Louisiana 70L22

4- ycar)

Maine -
Eastern Maine Vocational Technical-Institute
Environmental Control Technology Department

. 354 Hogan Road - -

Bangor, Maine 04401
(2-year)

University of Maine

Civil Engineering Departineni
Orono, Maine (4473
{Graduate)

Massachuesiis

Bristol Community College
Engincering Department
Fall River, Massachusetts 02720
(2-year)

Central New England College
Engineering Departifieni™

768 Main Street .
Worcester, Mussachusuls 01608
(2-ycar)

Harvard University

Sanitary Engineering Department
Boston, Massuchusetts O’l 15
(Graduate)

Massachusetts Institute of Technolnny
Civil Enginecring Department
Cambridge, Massachusetts 02139
(+-year; Graduate)

North Shore Community College

Essex Agricultural und Technical Institute
3 Essex Street

Beveriy, Massachuseiis 0i5i5
(2-year)

Tufts University

Civil Engincering Department
Medfe -2 Musnchusclls 02155

(dogiy . s, v‘lc)

Muire~e ¢ I_,owcll

Civii Eori u.‘-ring D tment
1 Un m FATHIUN

Lowe, Mo chusetts 0]85~.

(G l.lr‘(L}
Linive esity of Massuchusetts 1t Amherst

. Civil Engincering Departm ot

Amherst, Massachusetts 01003
(Graduate)

Wentworth College of Technology
Civil Engineering Techuolrgy
550 Huntington Avenue i
Boston, Massachu setts 02115
(4-year)

Worcester Polytechnic Institute
Civil Enginecring Department
Worcester, Massachusetts 01809
(4-year; Graduate;)

Michigan

Bay De Noc Community College
Vocational-Technicul Education Department
Escanaba, Michigan 49829

' (2 -year)

Macomb County Commumly College
Occupalmnal Program
14500 Twelve Mile Road

* South Campus

Warren, Michigan 48089
(Certificate: 2-year)

Michigan Technological University
Civil Engineering Department
Civil-Geology Building

Room 110 )

Houghton, Michigin 49931
(4-year; Graduate)

184

Wayne State University

Civil Engineering Department
Detroit, Michigan 48202
(Grnduate)

Minnesota

" Mankato State University

Biological Sciences Department
Mankato. Minnesots 56001

(2-ycar) -

St. Cloud Area Vocational Tu.hnu..ll Institute
Water and Waste Treatment Technology
1540 Northway Drive

St. Cloud, Minnesota 56301

(2-year)

Vermilion Community College
Technical Program

1900 East Camp Street

Ely. Minnesota 55731

(2-year)

Ml-ﬁ‘“g\\lppl o
Mis: issipy: State University

Civ'. Engineerint Nepartment
Porsor DE

Misstsippd State, Mississippi 39762
\4-year; Gradunte)

.

Missourl

University of Missouri at Columbia
Civil Engineering Department
College of Enginecring

Columbia. Missouri 65201

(4-year; Graduate)

University of Missouri at Rolla

Civil Engincerihg Department

Rolla, Missouri 65401

(Graduate) !

Water and Wastewater Technical School
Box 370

Neasho, Missouri 64850

(1-yean)

Montana

Montana State University

Civil Enginecring and Engincering Mechanics
Department

Bozeman, Montana 59715

(4-year; Graduate) s

Northern Montana College

Environmental riealth Technology Department

Havre, Montana 59501

(Certificate; 2-year)

Nebraska .

Central Technical Community College
Environmental chhnolo;.y Department
Box 1024

Hastings, Nebraska 68901

(1-year; 2-ycar)

3
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University of Nebraska -

Civil Enginecring Department

Lincoln, Nebrasku 68508

(4-year; Graduate) .

University of Nebraska

Civil Engincering, Water Resources
Engineering Program

" 310 Ag Hall

Lincoln. Nebraska 68508
(Graduate)

Nevada

University of Nevada at Reno
Civil Engineering Department
Reno. Nevada BY357

(4-ycur; Gradunte)

New Hampshire

New Hampshire Vocational Technical College
Nutural Resources Management qunmcm
Milan Road

Berlin, New Hampshire 01750

(2- ~year) '

University of New Hampshire

Civil Engincering

College of Enginecring and Physical Sciences
Durham. New Hampshire 03824

(4-year; Graduate)

New Jjersey

County College of Morris
Chemistry/Chemical Technology Department
Route 10 and Center Grove Road

Randolph Townshlp New Jersey 07801
(2-year)

Princeton University

Depzrtment of Civil Engineering

Princeton. New Jersey 08540

{Graduate)

Rutgers. The State University of New lersey

Depattment of Civil and Environmental
Enginecring

P.O. Box 909

Piscataway. New Jersey 08854

(Graduate)

Rutgers. The State University of New Jersey
Department of Civil and Environmental
/ Engineering
8245 Engincering Building
Busch Campus

_ New Brunswick. New Jersey 08903

{4-year; Graduatc)

Salem Community College
Chemistry Department

P.O. Box 551

Penn Grove. New Jerscy 08069
(2-ycar)

Stevens Institute of Technology

- Mechanical Engincering Department

Castle Point Station |
Hoboken. New Jcrscy 07030 .
(Centificate)

* New Mexico -

New Mexico State University
Civil Enginecring Department
Las Cruces, New- Mexnco 880C1
(4-year)

 New Mexico State University

Dona Ana County Occupational Education
Branch -

. Las Cruces, New Mcxnco 858001

(2-year)

" (2-year) -

New York

City University of New York
City College

Evening Division

School of General Studies

Civil Enginecring ‘
Convent Avenue ut 138th Street
New York City. New York 10031
(4-year)

City University of New York
City College

Civil Engincering Depurtment
Convent Avenue at 138th Strect
New York City. New York 10031
(4-yecar) .

The Cooper Union

Civil Engincering Department

New York City. New York 10003 .
(4-year; Graduate)

Eric County Community College
Chemical Technology Program
North Camyus '
Main and Youngs Road .
Williamsville. New York 14209
(2-yeur)

Herkimer County Community College
Mathematics Science Division
Reservoir Road

Herkimer. New York 13350
(.l-ycar)

Manhattan College

Civil Engincering Department
Bronx. New York 10471
(4-ycar; Graduate)

Mohawk Valley Community College
Mathematics and Science Department
1101 Sherman Drive -
Utica, New York 13501

(2-year)

Monroe Community College (State Umvcmly
of New York)

Division of Engincering Technologies

10009 Henrictta Road

Rochester. New York 14623

(2-year) -

Rochester Institute of Technology
Civil Engincering Technology
Onc Lomb Drive ’
Rochester. New York 14623
(4-year)

State University of New York

Agricuitcral and Technical College at
Cobleskill

Division of General Education

Cobleskill. New York 12043

(2-year)

State University of Ncw York

Agricultural and Technical College at Delhi
Division of Engineering Technologies
Department of Civil Technology

Delhi. New York 13753

(2-year) -

State University of New York

Agricultural and Technical College at’
Morrisville

Engineering Technologies Division

Morrisville. New York 13408
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State University of New York at Stony Brook
College of Engincering und Applied Science
Department of Mechanicul Engineering

Stnny Brook, New Yuork 11794

(Gruduulc) : } a

Sulhvun County Community Collcg,c

Civil Technolngy Department

Loch Sheldruke, New York 12759

(2.year)

Tomkins Cortland Community College

Environmental Science (Public Health
Technology)

Dryden. few York 13053

(t-year; 2-year)

North Carolina )

North Carolina State University

Interdepartmental Program ( Water Resources
Research Institute) Raleigh. North Carolina
27607

(Graduatc) .

University of North Carolina at Chape! Hiil

Environmental Sciences and Engincering

School of Public Health

Chapel Hill. North Carolina 27514
{Graduate)

North Dakota .

North Dakota State Universuy
Civil Engincering Department
Fargo. North Dakota 58102
(4.year; GraJuate)

University of North Dakota

Civil Engincering Department
Grand Forks. North Dakota 58202
(4-year; Graduate)

Ohlo v
Muskingum Area Technical College
Division of Engineering and Science
1555 Newark Road

Zyuciville, Ohio 43701

(2.yeur)

Ohio State University

Civ:l Engineering Department

470 Hitchcock Hall

Columbus. Ohio 43210
(4-year; Graduate)

Okiahoma
Connors State College

Social Sciences Division
Water Way Law Enforcement
Warner. Oklahoma 74469

{2-year)
Oklahoma State Umvcrsuy

Civil Engineering Department
Stillwater, Oklahoma 74074

{4-year; Graduatc)

- QOregon

Lane Community Collcgc
Department of Science
4000 East 30th Avenue
Eugene. Oregon 97405
(2-year) o

Linn-Benton Community College
Science and Technology Division
6500 S.W. Pacific Boulevard
Albany. Oregon 97321
(Certificate: 1-year; 2-year)



ERIC

Aruitoxt provided by Eic:

" Appergix 2

171

e

Oregon Institute of Technology
Division of Allied Health Technologies
Oretech Post Office

Ktlamath Falls, Oregon 97601

(2-year)

Oregon State Uliversity

Civil Enginecring Department
Corvallis, Oregon 97331

(4-year; Graduate)

Pennsylvania,
Camegie-Mellon University
Carncgie Institute of Technology

* Civil Engineering Department

Pittsburgh, Pennsylvania 15213
{Graduate)

Community College of Allegheny County
Depurtment of Engineering
Environmental Technolngy

Boyce Campus

595 Beatly Road

Monroeville, Pennsylvania 15146
(2-year) . /
Harrisburg Area Community College
Division of Mathematics.

Physical Sciences and Engineering

3300 Cameren St. Road

Harrisburg, Pennsylvama i7110
{Certificate; 2-year)

Lehigh University

Civil Engineering Department

- Fritz Lab, No. 13

Bethlchem. Pennsylvania 18015
(4-year: Graduate) ~

Pennsylvania State University

Civil Engincering Technology Program
Capitnl Campus

Upper Division and Graduate Center
Middletown. Pennsylvania 17057
(4-year)

" Rhode Island

University of Rhode Istand

Department of Geogruphy and Marine Affairs
Kingston, Rhode Island 02881

{Graduate)

University of Rhode Island

Ocean Engincering Department

Kingston, Rhode Island 02881

(Graduate)

South Curolina
Clemson University

-Environmental Systems Engincering
*Clemson. South Carolina 29631

1 Gradoate)

-mson University

Civil Engineering Depaniment |
Clemson. South Carnlina 29631
(Graduate)

~ Florence-Darlington Technical College

Division of Engineering Tcuhnology
P.O. Drawer 8000

Florence. South Carolina 29501
(2-year)

South Dakota

South Dakota School of Mines and
Technology

Civil Engineering Department

Rapid City. South Dakota 57701

(4-year; Graduate) .

South Dakota State University
Civil Engincering Depurtinent
Brookings. South Dakots 57006
(+-ycar; Graduate)

Tennessee

Tennessee Operator’s Training Schoul
Water and Wastewater Treatment Program
Blanton Drive

Route 4

Murtreeshnro, Tennessce 17130
(Certificate)

Tennessee State University

Civil Engincering Department

3500 Centennial Boulevard
Nashville. Tennessee 37203
(4-year)

Tennessee Technological University
Civil Engineering Department
Coukeville, Tennessee 38501
(4-year; Graduate)

Univu.sity of Tennessee

Civil Engineering Department
Knoxville, Tenngssee 37916
(4-year; Graduate)

Vanderbilt University

Environmental Engincering and Policy
Management

Nashville. Tennessee 37240

(4-year; Graduate)

Toxas

Lamar University

Civil Engineering Department

Beaumont, Texas 77710

(4-year) ’

Rice University

Environmental Science and Engineering
Department

P.O. Box 1892

Houston, Texas 77001

(4-year: Graduate) -

Texas Engineering Extension Service

Texas A&M University System

Water/ Wastewater Training Divisicn

F.E. Drawer K

Texas A&M

College Station. Texas 77843

(Certificate)

Texas State Technical Institute
Technical Career Fields Department
Water/Wastewater Technology Progmm
Waco, Texas 76705

(Certificate; 2-year)

Texas Tech University

Civil Engineering Department
Lubbock. Texas 79409
(4-year; Graduate)

University of Houston

Civil Engincering Department
4800 Calhoun

Houston. Texas 77004
(4-year; Graduate)

University of Texas at Arlington
Civil Enginecring Department
Arlington. Texas 76010
(4-year; Graduate)

University of Texas at Austin
Civil Engineering Department
Austin, Texas 78712

(4-year; Graduate) P
18¢
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Utah

Brighuin Young University
Civil Engincering Department
Provo, Utah R4602
{Gruduate)

Utah State University

Civil and Environmental Engincering
" Depurtment

Logun. Utah 84322

{1-year; Graduate)

Vermont

Norwich University/Vermont College
Departinent of Engincering and Technology
Northficld. Vermont 05663

{4-year)

Virgin Islands

College of the Virgin Islands
Science and Mathematics Division
Water Resources Research Center

. Carribean Research Institute. St. Thomas

Campus
St. Thomas, U.S. Virgin Islunds 00801
(4-ycar)

Virginla

J. Sargeant Reynolds Community Colicge

Division of Engineeri ng and Engincering
Technology .

Richmond. Virginia 21241

(Cen.!hcate)

Virginia Polytechnic Institute and State
University

Civil Enginesring Department

Blacksburg. Virginia 24061

(4-year; Graduate) -

Wytheville Community Collége

Division of Engineering Technologies/
Mathematics

1000 E. Main Street

Wytheville. Virginia 24382

(1-year; 2-year)

Washington

Washingtnn State University

Civil and Environmental Engincering
Department

Pullman. Washington 99164

(4-year; Graduate)

Wisconsin

Marquette University

Civil Engineering Department
1515 West Wisconsin Avenue
Milwaukee. Wisconsin 53213
(4-year; Graduate)

Milwaukee Area Technical College
Service and Health Qccupations Division
1015 North Sixth Strect
Milwaukee. Wisconsin 53203
(2-year)

Moraine Park Technical Institute
Agri-Biotechnology Division

235 North National Avenue

Fond du Lac. Wisconsin 54935
(2-year)

University of Wisconsin at Madison
Water Resources Ceater

1975 Willow Drive

Madison. Wiscoasin 53706
(Graduate)
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Wyoming

Casper College

Division of Life Sciences
125 College Drive
Cusper, Wyonsmy 82601
12-year)

10. Environmental
Science/Health
Programs

Alabama
Alubama A & M University

“Department of Natural Resource and

Environmental Science

Normal, ‘Alabama 35762

(4-year)

Auburn University

Interdepartmental Pragram

Schools of Agriculture Education,
Engineering, Home Economics and
Pharmacy Enrivonmentui Heaith Frogram

Auburn, Alabama 36830

(4-year)

Troy State University

Biological Sciences Department

Environmental Science Program

Troy. Alabama 36081

University of Alabama in Birmingham

School of Natural Sciences and Mathematics

University Station’

Birmingham, Alabama 35294

(4-year)

University’ of Alabama in Huntsville "’

Center for Environmenta) Studies

P.O. Box 1247

Huntsville, Alabama 35807

(4-year; Graduate)

Arizona

Grand Canyon College

Natural Sciences and Mathematics DLpanmcnl

3300 West Camelback Road

Phocnix. Arizona 85017

(4-ycar) -

Northern Arizona University

{aderdepartmental Environmental Science
Program

P.O. Box 4103

Flagstaff, Arizona 86011 ©

(4-year)

Arkansas

University of® Arkansay

Interdepartmental Program in Environmental -
Science,

Fayetteville, Arkansas 72701

(4-year)

University of Arkansus

Health Sciences Department

33rd and*University

- Little Rock. Arkansas 72204 .ot

(4-year)

o0

Callfornla

Culitoruia State College ut Stunislius
Interdepartmentn) Progriom in Environmental
. Seiences

KK Monte Vista Avenne

Turlock, California Y5380

{4-yean)

Culifornia State University at Los Angeles
Microbiology and Public Health Department

© 5151 State University Drive

Loy Angeles, California 90032
{4-year)

California State University at Los Angeles
Biotogy Departnient

5151 State University Drive

Los Angeles, Calitornia Y0032

(4-year)

Californin State University at Northridge
Health Seience Department

18111 Nordhotf Street

Northridge, California 91330

(4-year; Graduate)

California State University at Sacramento
Biology Department

6000 J Street

Sacramenio, Califoinia $3815 -
(--y2ar)

Fullerton College

Life Science Department
321 E. Chapman Avenue
Fullerton, Célifornia 92634

C(2eyean) .

¢
Merrit College .
Division of Science/Mathematics
12500 Campus Drive

Oakland, California Y4619
(2-year)

San Diego State University
Microbiology Department
San Dicego. California 92182
(4-year)

San Jose State University
Biological Sciences Department
San Jose, California 95192
(4-year)

University of California at Berkeley

Biomedical and Environmental Health Sciences
Department

Berkeley. California 94720

(Graduate)

University of California at Los Angcles

Interdepartmental Program in Environmental
Science and Engineering

405 Hl'gurd Avenue .

Los Angeles, California 90024

(Graduate)

University of California at Riverside

Suil and Environmental Sciences Department
Riverside, California 92502

(4-year}

Victor Valley College

Environmental Science Department

18422 Bear Valley Road

P.O. Drawer 00 | .
Victorville. Culifom"a 92392 1 Qo
(2-year) N 2o

)

i
West Coust University
Linvironmental Science Depantment
440 Shatto Place
Los Angeles, California 90020
(Graduate)

Colorado

Adams State College

Division of Scientitic und Technolngical
Studies

Alumosy, Colorado 81102

(4-year)

Colorado State University

Microbiology Department

" Fort Collins, Colorado 80523

(4-year; Graduate)

Connecticut g

Eustern Connecticut State College

Interdisciplinary Program in Environmental
Earth Science

Willimantic, Connecticut 06226

(4-yecar)

Eastern Connecticut State College
Bmlogy Dcp.mmcnt

0522
06226

Hartford Graduate Center

Environmental Science and Technology
Department

275 Windsor Street

Hartford, Connecticut 06120

(Graduate)

Middlesex Community College

Environmental Science Progrum

100 Training Hill Road

Middletown, Connecticut 06457

(2-year) '
Northwestern Conneeticut Community College
Engincering Technology Department

Park Place

Winsted, Connecticut 06098

(2-ycar)

Quinnipiac College

School of Allied Health and Natural Sciences.
Hamden, Connecticut 06518

{4-year)

Wesleyan University

Earth and Environmental Sciences Department
Middlctown, Connecticut 06457

(4-year; Graduate)

Western Connecticut State College
Biological and Environmental Seiences
Department
181 White Street
Danbury, Connecticut 06810
(4-ycar) -t
Western Connecticut State College
Earth, Space and Environmental &
Department X
181 White Street - &
Danbury, Connecticut 06810
(4-year: Graduate)
Yale University
Epidemiology and Public Health Dcp.m"m :
60 College Street
New Hayen, Connecticut 06510
(Graduate)
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District of Columbla Iinois State University Maine

Cleorge Washington University Center for Allied Health Prafessjons Colby College
College of General Studics Normal, Hlinois 61767 : Nic 2y Depurtment
Washington, D.C, 20052 +4-year) Waterville, Maine 04901
(Gnuduate) University of Hlinois ut Chiengo {4-yeur)
" ‘The University of the District of Columbia School of Public Health, Medicul Center at College of the Atluntic
Environmental Scienee Department Chicago Physicat and Biological Sviences Department
4200 Connecticut Avenue, N W, Box 6998 Bar Harhor, Malne (4609
Washington, D.C. 20008 Chicago,.lllinois 60680 (4-yrur)
(2-yeur) {Graduate) Nasson College
Florida ' Division of Science and Mathematics
Florida Institute of Technology . Indlana Springvale, Maine 04083
Envirenmental Science Depurtment . Indiana University . (4-year)
Melbourne, Florida 32901 o S,chuol.uf Public and Environmental Affairs Unily College
{4-yeur; Griduate) Poplurs 138 , Center of Environmental Science
~  Heed University Bloomingtan, l"d"f"“ 47’401 Quaker Hill
Ocean and Enviranment Affairs Prograin (Cenificate; 2-year; 4-year; Graduate) Unity, Maine 04988 .
P.O. Rox 111 Purdue University-; (2-year; 4-year)
Hollyw o, Clerida 33020 ¥ Schoal of Agricuf(llre
(Graduate) Natural Resoufees and Environmental Science
anta Fe ity Colle ge ) Program,, Maryland®
%:‘:‘L“ni;lcé";ﬂf'l‘:l‘;‘;’ é;::\;ﬁ;cm West Lafayette, Indiana 47907 Bay College of Marylund
P.O. Box 1530 (Graduate) . Department of Environmental Science
3000 N.W. H3rd Street Purdue University Howard and Centre Streets
Gainesville, Florida 32602 . Schoul of Science Baltimore, Maryland 2\1201
(2-yean Environmental Sciences Option . (2-yean)
University of Miai . West Lafayette. lndinna:%?‘)()? C?z{'.r}zup.i!3' C,_\;!._.g,_. of Haltimare )
Physics Department (4-year) Division of Engineering. Marine and Maritime
Technologies

University Station

Coral Gables. Florida 33124 lowa ) 2901 Liberty Heights Avenuc
(4-year) Kirkwood Community College : altimore, Maryland 21215
: - = _-Department of Environmental Studies and (Certificate; 2-year) .
Gm" Pallution Control University of Maryland-Eastern Shore
Georgia Callege Linn Hall Interdisciplinary Program in Environmental
Biolagy Department o Cedar Rapids, lowa 52406 , Science
Miltedgeville, Georgia 31061 * (1-year; 2-year) - ' Princess Anne, Maryland 21853
, y y
(4-year) - ' (4-year)
o Savannah Swute College ’ , v
Biology Department ) K"fg’?‘
Savannah, . Georgia 31404 Me .h_L.rs_on‘Collcge . . Massachusetta
(4-year) lmcxsdl_sc:plm.lry Program in Environmental Anna Maria College
I N clence Biological Sciences Department
University of Geargia McPherson, Kansas 67460 Paxton. Massachusetts 01612
College of Agriculture (4-year) 4
Environmental Health Program L - (4-year)
Atheas. Georgia 30602 g_‘"_"”s“X of Kansas Berkshire Community College
(4-year) ivil Engineering Department Environmental Science Department 0
. 4002 Learned Hall . West Street
Hawall " Lawrence, Kansas 66043 Pittsfield. M h 01201
The University of Hawaii at Manoa (Graduate) ’ (2“ stield, Massachusetts
Public Health Sviences Depariment -year)
Honaolulu, Hawaii 96822 . . ' Harvard School of Public Health
(Graduate) Kentucky o Environmental Health Sciences Department
dah . ‘ Eastern Kemuc'ky University 665 Huntington Avenue
daho L School of Public Health Boston, Massachusetts 02115.
Boise State University . Richmond, Kentacky 40475 (Graduate)
Community and Environmental Health : (4-year; Graduate) i L
Department . o Harvard University
1910 Cp llege Boulevard - Western Kentucky University - Division of Applied Sciences
10 Lolege boulevard Environmental Technology Department Enviroamental Engineerin
Boise, Idaho 83725 ing Green. Kentucky 42101 nvi a sngineering
; Bowling Green. Kentucky .Environmental Systems Planning
(Graduate) (4-year) ; "
‘ y Pierce Hall 212-
llinols * ) ‘ Cambridge, Massachusetts 02138
College of Du Page Loulslana (4-yelr: Graduate)

“ Sigma-Environmental Health Delgado College Holyoke Community College ‘
Lambert Road and 22nd Street Environmental Health Technology Depmtment  Division of Health Related Programs
.Glen Ellyn, IHlinois 60137 615 Park Avenue 303 Homestead Ave
(2-year) i New Orleans. Louisiana 70119 Holyoke, Massachusetts 01040
Govertiors State University - (2-year) (2-year)

. College of Enviroinnental and Applied McNeese State University : Merrimack College

Sclences Microbiology Department Department of Biology '
Park Forest South, Illinois 60466 Lake Charles, Louisiana 70609 North Andover, Massachusetty 01845
(4-year)

(4-year; Graduate) ) (4-year: Graduate)
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" Memimack Colloge

Department of Chémintry
North Andover, Massachusetty 01845
(Graduate)

University ol Massachusetts at Ambherst
Diviston of Public Health

Ambherst, Muassachusetts 01002

(4-year; Graduuto)

University of Massachusetts at Amherst
Environmental Sciences Department
Ambherst, Massachusetts 01002
(Graduate)

Worcester Polytechnic Institute
Environinental Studies

Division of Interdisciplinary Affuirs
Worcester, Massachuserts 01609
(4-year)

Michigan

¢ Ferris State College

Environmental Quality Programs

Big Rapids, Michigan 49307

(2-yeqr: 4-ycar)

Grand Valley State College

College of Arts and Sciences

Allendale, Michigan 49401

(4 year) -

Lake Superior State College

Interdepartmeéntal Program in Environmental
Science

Sault Ste.*Marie, Michigan 49783

(4-year)

Oskland University

Interdisciplinary Program in Environmental
Health

Rochester, Michigan 48063

*(4-year) ,

Minnesota

Saint Mary's College
Bioclogy Department
Winona, Minnesota 55987
(4-year; Graduate)
University of Minnesota
School of Public Health
1160 Mayo

Minneapolis, Minnesota 55455
(4-year) .

Winona State University

.Biology Department

Winona, Minnesota 55987
(4-year)

Wsslgsippi
Hinds Junior College

. Chemistry Department

Raymond Campus

Raymond, M:sslssuppn 39154

(2-year)

Mississippi-State University

College of Ans and Sciences

General Science

Drawer AS

Mississippi State, Mississippi 39762 K
(4-year)

Mississippi State University

College of Agriculture ..
Dairy Science Department

Drawer AG

Mississippi State, Mississippi 39762

(4-year)

e}

Missinsippl Valley Stito University

Biology Departient

1utw Benn, Mississippi J894

(«}-year)

University of Mississlppd

aDepartmoent of Geology awmd Geotugical
Engincering

University, Mississippl 38677

(- yvir)

Univers'ty of Southern Mississippi

Departnent of Environmental I chnotogy al
Industrial Hyglene

Hauttiesburg, Mississippi 39401

(4-yeur: Gridu. i)

Missouri

Crowder College

Vocational Technical Department
Environmental Health Program
Neosho, Missouri 64850
(2-year)

Missouri Suuth State College
Department of Environmental Healtl/Biology
30BA Science Building

Newman and Duquesne Roads
Joplin, Missouri 64801

(2-year; -year) !

Nuithcast Missouri State University
Division of Science

Kirksville, Missouri 63501

{-3-year)

New Jersey

Burlington County College

Science, Math and Technology Department
Pemberton-Browns Mills Road

Pemberton, New Jersey 08068

(2-year)

Fairleigh Dickinson University

College of Science and Engineering

1000 River Road »
Teaneck, New Jersey 17666 i
(4-year)

Middlesex Coumyrrtollege

Chemistry Department

Environmental Health Science Technology
Program

Edison, New Jersey 08817

(2-year)

Ramapo College of New Jersey

- School of Theoreucal and Applied Science

"P.O. Box 542

Mahwah, New Jersey 07430

(4-year)

Rutgers, The State University of New Jersey
Environmental Science Program

101 Georges Road Labs

Cook Campus

New Brunswick, New Jersey 08903
(Graduate)

Union College -
Engineering Department
1033 Springfield Avenue
Cranford, New Jersey 07016
(2-year)

New Mexico

Eastem New Mexico University
Department of Biological Sciences
Portales, New Mexico 88130

(4-year) .

Now Maoxico Highlinds University

Departntent of Holopy, Envicomnentat tealth
anet Earth Seienee

Las Vegauy, Mow Noxden 87700

(2 year)

New Mexieo Tnshiate of Mintng and
Technology

Departinent of Physics

Socorfo, New Moxico 87801

(+h-year)

New York

Adelphi University

Departinent of Biology und Earth Science

Marine und Environmentul Seiences Program

Garuen City, New York 11530

(4-yeur)

City University of New York
College %f Staten Island
Enyirontiental Health Science Program
Saint George Campus

130 Stuyvesant Place

Staten Island, New York 10301
(No degree; 2-year; 4-year)
City University of New York
Hunter College

School of Health Sciences

105 East 106th Street

New York, New York 10029
(4-year; Graduate)

City University of New York

. Queens College

Department of Earth and Environmental
Sciences

Division of Mathematics and the Natural
Sciences

65-30 Kissena Boulevard

Flushing, New York 11367

* vear; Graduate)

Wit T oviversity of New York
voro Community College
wicononmental Health Program
56th & Springfield Avenue
New York, New York 11364
(2-ycar)
City University of New York
Sunnyside Campus
Environmental Science Program

715 Ocean Terrace , -
Staten Island, New York 10301 SN
(Graduate) )

Daemen College ¢

Department of Natural and Health Scncnccs
4380 Main Street

Amberst, New York 14226

(No degree)

Elmira College

Biology Department

Park Place
Elmira, New York 14901
(4-year)

“ Hudsen Valley Cemmunity College

Environmental Technoiogy Department
Vandenhurgh S venu~
Trooo, etk vt

Long Istang WUnivasity
Environmenta: Science Denartrient
C.W, Post Cezer
Greenvale, N
(4-year)

1158
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Lamg Isluned Unjversity

Nautural Scionce Departinent

Southhawupton Center

Southhwnpton, Now York 11968

(hyear)

Murist Colloge

Interdisciplinary Progrum in Environmentul
Stiepco

Poughkeepsic, New York 12061

(‘hyear)

New York University

Institute of Environmental Medicine -

70 Washington Square South -

New York, New York 10012

(Graduaie)

Now York University

Environmental Health Sciences Departient
Washington Square Center

New York, New York 10003 o
(Graduate)

Pratt Institute

School of Liberal Arts atd Sciences
Environmental Sciences Program

215 Ryeison Street

Brooklyn, New York 11205

(4-year)

State University of New York at Delhi
Agricultural and Technical College
Dethi, New York 13753

(2-year)

State University of New York at Oswcgo

- Department of Chemistry

Oswego, New York 13126

(4-year)

State University of New York at Plattsburgh
Environmental Science Program

Miner Center

Chazy, New-York 12921

(4-year) )

State University of New York at Purchas.
College of Letters and Sciences

Division of Nalural Sciences

" Purchase, New York 10577

.

(4-year)

State University of New York at Syracuse
College of Environmental Science and Forestry
Syracuse, New York 13210

(Graduate)

Wagner College

Department of Bacteriology and Health
SCiences

Staten Island, New York 10301 .

(4-year)

Wagner College - . /

lntcrdnscnpjmary Program in Environmental
Science

Staten Island, New York 10301

(4-year)

Westchester Community College

-Mathematics and Science Program

75 Grassldnds Road «
Valhalla, New York |0595
(2- ycar) . s

North Carolina .

Belmont Abbey College

Interdepartmental Program in Envlronmcntal
Science -

Belmont, North Carolina 28012 %

(4-year) v W9

Duke University

School of Forestey il Environmentud Stadies
Purham, North Carolina 27706

(Oraduate)

Hast Curolipn University

Departiient of Environmental Health
M0 Belk

Greenville, North Curoling 27844
(+h-yeur; Graduate)

Elizubeth City State University
Depurtment of Geosciences

Elizabeth City, North Caroling 27909
(«h-yeur) M

Martin Commmunity College
Technical Education Depurtmient
Kehukee Park Road

Williamston, North Carolina 27892
(2-year)

North Curolina Agricultural and Technical
State University

Department of Plant Science and Technology

312 North Dudley Street

. Greensboro, North Carolinu 27411

(4-year)

North Carolina Wcslcynn Collcgc

Intcrdeparimcaial Piogram o nuvuumucnlui
Science

Rocky Mount, North Carolina 27801

(4-year)

Saint Augustine’s College
Department of Chemistry
Ruleigh, North Carolina 27611
(4-year)

Pl

Southwestern Technical Institute
Human Services Department
P.O. Box 95 o
Sylva, North Carolina 28779

(2-year)

University of North Carolina at Charlotte
Geography and Earth Sciences Dcpanmcnt
UNCC Station

Charlotte, North Carolina 28223

(4-year)

University of North C...olina at Greensboro
Geography Department -

100 Spring Garden Street

Greenshoro, North Carolina 27412

\d-year) .

Wilkes Community College

Food and Environmental Science Technologies
Department

Collcgiate Drive”

Wilkesboro, Neiwi Carolina 28697

(2 yeand

Winston-Salem State University

Interdepartmental Program in Environmental
Science .

Winston-Salem, North Carolina 27102

{4-year) v

e

* North bakot: 3 ’ -

Minot State College

lntcrdcpanmcntal Program in Envnronmcntal
Science

Minot, North Dakota 58701

(4-ycar) B .

S 180

Noith Dikata State Schoo! of Science
Teehnienl Division

Environmentul Sclence Technology Progrvm
Wuhpeton, North Dukows 58075

(2-year)

Ohlo

Hocking Technical College
Nutral Science Department
Route 1

Nelsonville, Ohio 45764
(2-year)

Miuni Un(vcrsity

Interdepastmental Program in Environmental
Sciences

Taylor Road

Miami, Ohio 45056

(Gradunle)

Ohio University

College of Arts and Sciences’
Athens, Ohio 45701

(4-year)

University of Cincinnati
Environmental Health Department
Room 36

Kettering Laboralory

. Cincinnati, Ohio 43267

* (Graduate) '

Univérsity of Cincinnati
Medical Center
Environmental Health Department

" 231 Bethesda Avenue

Cincinnati, Ohio 45267
(Graduate)

University of Cincinnati ’
Raymond Walters College

. ' Biology Department
' 9555 Plainfield Road

Cincinnati, Ohio 45236

(2-year)

Wright State University

College of Science and Engmecrmg
Dayton, Ohio 45431

(4.year)

Oklahoma

Claremore Junior College

Occupational-Technical Programs in
Environmental Science

Claremore, Oklahoma 74017

(2-year)

Connors State College

Natural Science Department

Warmer, Oklahoma 74469

(2- ycar)

East Central Oklahoma State University

School of Environmental Science X

Ada, Oklahoma 74820 :

(4-year) s

Oklahoma State University

Civil Technology Depastment. =+

Environmental He#lth Program o

Stillwater, Oklahdma 74074 | J.

(2-year) ~

Oklahoma State University

“

Interdepartmental Program in Environmental .

Science

Stillwater, Oklahoma 74074 i
(Graduate)
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Oktahomu State University
Oklshomu City Techndeal Institute
Civil Technology Depuitment

900 North Portland

Oklahoma City, Oklahoma 73107
(2-yoar)

Tulsa Junlor Colloge

Selontifie and Medieal Services Division
Tenth and Buston

Tulyn, Okluhonm 74119

(2-yeur) N

Univensity of Oklshonu

Civil Engineering and Environmental Science
Department

202 West Boyd Street

Norman, Oklahoma 73069

(4-year; Gradunte)

Oregon

Clatsop-Community College
College Trunsfer Curricula
Environmental Health Program
Astoria, Oregon 97103
(I-year)

Orepon State University
Department of Health

" Corvallis, Oregon 97311
" (4-year)

Portland State Umvcrsny

Engineering and Applied Science Dcpmment
P.O. Box 751

Portland, Oregon 97207

(4- ycnr)

Portland State Umvcrsuy

Department of Environmental Sciences and
Resources

P.O. Box 751 s

Portland, Oregon 97207

(Graduate)

Pennsylvania

Drexel University

College of Science

Environmental Science Department
Philadelphia, Pennsylvania 19104
(Graduate)

Juniata College

Department of Biology
Huntingdon, Pennsylvania 16652
(4-year)

Kutztown State College
Environmental Science Program
Kutztown, Pennsylvania 19530
(4-year)

Lehigh University

Interdepartmental Program in Enwronmemal
Science and Resource Management

Bethlehem, Pennsylvania 18015

(4-year)

Muhlenberg College

Natural Science and Mathematics Department .

Environmental Science Program

24th and Chew Streets

Allentown, Pennsylvania 18104

(4-year)

Saint Francis College of Pennsylvania

Biology Department

- Lonetto, Pennsylvania 15940

(4-year)

X

Stippery Rock State Collogo

School of Natural Sciences and Muthepatics

Vincont Stience Hall No. 117¢ '

Stippery Rock, Ponnsybvanin 16057

{*hryeur)

University ol Pitisburgh

Departiment of lodustrinl Environmgatal ‘Health
Sciencos

Gradunte Schuool of Pablic Health

Pittshurgh, Pennsylvanin 15261

(Graduute) .

Wllkes College

Environmental Sciences Progrim
Wilkes-Barre, Pennsybvanin 18703
(4-year)

Puerto Rico

- University of Puerto Rico

Medical Science Campus
Department of Environmental Heulth
Rio Piedras, Puerto Rico 00936

. (Gn.\duutc) : o

Rhode island

University of Rhode Islund

Colleges of Arts and Sciences, Engineering,
Pharmacy, and Resource Development

Kingston, Khode tsiand (02851

(Graduate)

South Carolina-

Clemson University

Interdepartmental Program in Environmental
Science

Clemson, South Carolina 29631

(4-year; Graduut_c) ' j

South Dakota ’

Northern State College

Interdepartmental Progrnm in Envnronmcmal
Science

Aberdeen, South Dakota 57401

(4-year)

Tennessee
Austin Peay State University
Blology Department ’

" Clarksville, Tennessce 17040

(4-year) - s

Cast Tennessee State Umversny
Department of Environmental Health*
Johnson City, Tennessee 37601
(4-year; Graduate)

Middle Tennessge State University
Interdepartmental School of Basic and Applied

Sciences £, -
Environmaiital Science and Technology
Program .
Murfreesboro, Tennessee 37132
(4-year)
Texas :

Lamar University
Department of Chemistry
Beaumont, Texas 77710
(4.year; Graduate)

Sam Houston University
Life Sciences Depdrtment
Huntsville, Texas 77340

(4-year) . :
RRES B8

- (4-year)

e

‘Vexas Christian Universily

Add Run College of Ay bl Sciences
Fore Warth, "Texas 701249

(F-yeur; Gradunte)

University of Toxas at Houston
Community Henlth Sclepees
Health Scionee Conter w Hooston, -
Schoot of Public Health

- Bux 20186

Houston, Texus 77028
(Gradunte)

Vermont

Lyndon Siite College

Naturnl Selences Division
Lydonville, Vermont 05851
(-+-yeur)

Suint Michnel's College
Department of Chemistry und Vicloy,
Winooski Park, Vermont 05404
(4-year)

University of Vermont

College of Medicine

‘Deparvment of Epidemiology and

Environmental Health
Burlington, Vermont 05401
(4-yeur) i ,

Virginia

Blue Ridge Community College
Environmental Science Program
Box 80

Weyer's Cave, Virginia 24486
(No deéree)

Christopher Newport College

Department of Biology and Environmental
Science )

P.O. Box 6070

Newport News, Virginia 23606

Longwood College

Natural Science Departnient
Farmville, Virginia 2390t
(4-ycar)

Northern Yirginia Commumty College .
Woodbridge Campus

Environmental and Natural Scigncg Division
15200 Smoketown Road . . -
Woodbridge, Virginia 2191
(Centificate)

Southside Virginia Community College
Christianna Campus

Division of Technologies

- Alberta, Virginia 23821+ = «_

(No degree) ’

Southside Virginia Community College
John H. Daniel Campus

Division of Technologies

Keysville, Virginia 23947

(No degree)

'Udiversity of Virginia

College of Arts and Sciences -
Department of Environmental Sciences
Charlottesville, Virginia 22903
(4-year; Graduate)

University of Virginia

Environmental Sciences Department
Charlottesville, Virginia 22903
(Graduate)

L)
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Virgint Falytechuic tnstitate
Depurtiment ol Engineering
Blackshurg, Virginia 2161
{Ciradupte)

Washington

Washington State University

Interdepartmental Progrime m Environmental
Science

(Colleges of Engincering, Nciences and Arts,
und Agriculture)

Pultmian, Washington 99163

{--year)

Washington State University

Environmental Scicnce Departinent

Pullman, Washington 99103

(Giraduate)

Western Washington University

Huxley College of hnvlrunnunml Studies
516 High Street

Bellingham, Washington 94225
(d-year)

West Virginia-

Davis and Elkins College

Eurth und Environmental Sciences I’robmm
Elkins, West Virginia 26241

{4-ycar)

West Virginiu Northern Community College

Department of Occupational Safety and
Environmental Hygicne:

No. | College Square

Wheeling, West Virginia 26003

(Ccmﬁudlc 2-year)

Wisconsin

Marian College of Fond du Lac

Department of Mathematics and Natyiral
Science

P.O. Box 1337

45 South National Avenue

Fond du Lac, Wisconsin 54935

(d-ycar)

Milwaukee Area Technical College

Service and Health Occupations Division

1015 North Sixth Street .

Milwaukee, Wiscorsin 53203

(2-y2arn)

University of Wisconsin at Eau Claire
Division of Allied Health Prnlcsﬁlun\
Library 2048

Eau Claire, Wisconsin 54701

(4-yeur)

Wyoming

Laramie County Community Cullq.c
Division of Life, Health and Physical Scicnce
Environmental Health Technology Program
1400 East College Drive

Cheyenne. Wyoming 3200I

(2-year)

a

11. Environmental

Engineering/ Tech«

nology Programs

Alabama

Anburn University

Civil Engineering Depurtinent
Auburn, Alabumun Y68 .

{ Girmduate)

University of Alubumu

Civil Engincering Department
University, Alabamn 15486
(4-year; Graduate)

University of Alabuma

Department of Chemical and Metatlurgical
Engincering

University, Alubamin 35486

(}-year; Graduate)

University of South Alabama
Civil Engincering Depurtment
307 University Boulevard
Mobile, Alabuma 36688
(4-yeur)

Californla

California Institute of Technology

Interdisciplinary Program in Environmental
Engincering Science

1201 East California Boulevard

Pasadena, California 91125

(4-year; Graduate)

California Institute of Technology

Department of Chemical Engincering and
Environmental Health Engineering

1201 East California Boulevard

Pasadena, California 91125

(4-year)

California Polytechnic State University

Environmental Engineering Department

San Luis Obispo, California 93407

(4-year)

Canada College

Life Sciences Department

4200 Farm Hill Boulevard

Redwood City, California 94061

(2-year)”

~ Humboldt State University

Engineering Department

.Arcata, California 95521

(4-ycarf

University of California at Berkeley
Civil Engineering Department
Berkeley, California 94720

(Graduate) . -

University of California at Davis
Department of Mechanical Engincering
Davis. California 95616

- (d-year; Graduate)

Colorado :
Trinidad State Junior College
Department of Civil Envirgnmental

Technology Ve
Trinidad, Colorado 8l082
(2- year) .

R P57

Connacticut

Narwalk State Technival Collepe
Chemintry Depattiment

IHE Richards Avenuc

Norwalk, Cofnecticat QRS
(2-your)

Uhniversity ol Conpectivul '
School of Eapiaecring
tnvirommental Engincering Mogram
Box LIGC

Storrs, Connecticmt 06264
(Graduate)

University ot Harttord

College of Engincering

200 Bloowmtield Avenne

West Hartford, Copnectient 06117
(h-yeur)

Delaware

Deluware Technical and Community College

Applied Sciences Depurtment

P.O. Box 897

Denney's Road und U.S. Route 13

Dover, Delaware 19901

(2-ycar)

University of Delaware

Department of Civil und Mechanicat
Enginccering

Newmk, Delaware 19711

(Graduate) ;

District of Columbla

Catholic University of America

Civil Engineering Department

Washington, D.C. 20064

(4-year; Graduate)

George Washington University

School of Engineering and Applicd SuLnLc
Wiashington, D.C. 20052

(d-year)

Howard University

Civil Engineering Depuartment
School of Engincering
Washington, D.C. 20059
(4-year; Graduate)

Florida

Brevard Community College
Occupational Education Program
Clearlake Road

Cocoa, Florida 32922

(2-year)

Florida [nstitute of Technology
Department of Natural S-ience and
Environmental Techi, gy

Jensen Beach, Florida 33407

(2-year; 4-ycar)

Florida Institute of Technology
Environmental I‘nglnucnng. Departnient
Melbourne, Florida 32901

(4-ycar; Graduate)

Floridi International University
Engincering Teghnology Dcp.\mnunl
Trmiami Trail

Miami, Florida 33199

(4-year)

Floricta Technological University
Enginecring Technology Department
Orlando, Florida 32816

(d-year) . ,
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Minatee Junior College

P.O. Box 1849,

Bradenton. Florida 33506

(2-year)

Pasco-Hernindo Community College

Environmental Pollution Control Technology
Program

240! State Highway 4! Nonh

Dade City. Florida 33525

(2-year)

University of Floridu
College of Engineering
Environmental Engineering Sciences
Department

Gainesville. Florida 32611
(4-year) -
University of Florida
College of Engineering
Chemical Engineering Department
Gainesville. Florida 32611

year)

University of Florida

Department of Environmental Engineering:
Sciences

Gainesville. Florida 32611

(Graduate)

University of Miami

Mechanical Engineering Department
University Station

Coral Gables. Florida 33124
(4-year; Graduate)

Georgla

Georgia Institute of Technology
College of Engineering

225 North Avenue. N.W.
Atlanta. Georgia 30332
(Certificate)

 Iiinols #

Northwestern University
Civil Engineering Department
The Technological Institute
Room 2474

Evanston. Illinois 60201
(Graduate)

Nonhwestern University

School of Engineering

The Technological Institute -

Evanston, lllinois 60201

(4-year)

Southern Hlinois University at Carbondale

Department of Thermal and Envnronrncntal
Engineering

Carbondale. llinois 62901

(4-year)

Southern Hlinois University at Edwardsville

" Department of Engincering and Technology

School of Science and Technology
Edwardsville. Illinois 62025

(4-year)

University of [llinois at Chicago Circle
Energy Engineering Department

601 South Morgan

Chicago. [llinois 60607

(4-yéar)

Waubonsee Community Collegé
Occupational Programs

1Hlinois Route 47 at Harter Road
Sugar Grove. lilinois 60554
(Certificate; 2-year)

Indlana

Indiana Institute of Technology
Department of Engineering

1600 East Washington Boulevard
Fon Wayne. Indiana 46803
(4-year)

Purdue University

School of Civil Engmeenng
West Lafayette, Indiana 47907
(4-year; Graduate)

Purdue University

Department of ‘Agricultural Engineering
West Lafayette. Indiana 47907
(Graduate)

Rose-Hulman Institute of Technology
Civil Engineering Department

Terre Haute. Indiana 47803

(4-year)

University of Nou'e Dame

Civil Ehgineering Department

Notre Dame. Indiana 46556

(4-year; Graduate)

lowa

lowa Lakes Community College
Science Department

101 1/2 North Sixth Street
Estherville. lowa 51334
(2-year)

Kansas

Kansas State University

Mechanical Engineering Department
E 108 Scaton Hall

Manhattan, Kansas 66506

(4-year; Graduate)

Kansas Technical Institute

Civil Engineering Technology Department
2409 Scanlan Avenue

Salina. Kansas 67401

(2-year)

Kentucky

University of Kentucky

Department of Agricultural Engineenng
Lexington. Kentucky 40506

(4-year; Graduate)

University of Louisville

Interdisciplinary Program in Chemical and
Environmental Engineering ‘

Speed Scientific School

Louisville, Kentucky 40208

(4-year; Graduate)

western Kentucky University
Engineering Technology Department
Bowling Green. Kentucky 42101
(4-year)

Maryland

Garrett Community College
Mathematics-Science Division
Mosser Road

McHenry. Maryland 21541

(2-year) - ‘
193

Johns Hopkins University -

Department of Geography and Environmental
Engineering

34th and Charles Strects

Baltimore. Maryland 21218

{Graduate)

University of Maryland

Department of Civil Enginvering

College Park, Maryland 20742

(4-yean)

Massachusetts

Boston University

College of Engincering

Human Environmental Institute
110 Cunnington Street

Boston, Massacausetts 02215
(No degree)

Massachusetts Institute of Technology

Interdepartmental Program in Environmental
Engineering

Cambridge. Massachusetts 02139

(4-year; Graduate) {

Northeastem University

Lincoln College

219 Hayden Hall

360 Huntington Avenue

Boston, Massachusetts 02115

(4-year) '

Northeastern University

Civil Engineering Depanment

College of Engineering

360 Huntington Avenue

Boston. Massachusetts 02115

(4-year; Graduate)

Northeastern University .

Graduate School of Engineering

Boston. Massachusets 02115

(Graduate)

Nonhern Essex Community College

Division of Engineering and chhmc.:l Studics

100 Elliot Street

Haverhill. Massachusetts 01810

(2-year)

Quinsigamond Community College

College of Business and Para-Professional
Career Programs

Division of Health Sciences

670 West Boylston Street

Worcester. Massachusetts 01606

(2-year)

Springfield Technical Commumty College

Division of Engineering Technologies

Armory Square

Springfield. Massachusetts 01105

(2-year)

University of Lowell

a

"College of Engineering

Civil and Nuclear Engineering Program
1 University Avenue

Lowell, Massachusetts 01854

(4-year: Graduate)

University of Massachusetts at Amherst
Civil Engineering Department
Ambherst. Massachusetts 01003

(4-year: Graduate) .
Wentworth Institute

. Civil Engineering Technology

550 Huntington Avenue
Boston. Massachusetts 02115
(2-year)
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Worcester Polytechnic Institute

. Environmental Engineering and Science

Program
Woreester, Massachusetts 01609
{4-year)

Worcester Polytechnic Institute .
Chemical Enginecring Department
Worcester, Massachusetts 01609
(4-year)

Worcester Polytechnic Institute
Department of Civil Engincering
Worcester, Massachusetts 01609
(4-year)

Michigan

Detroit Instituté of Technology
Civil Engincering Depantment
2727 Sceond Avenue

Detroit, Michigan 48201
{4-yuar)

Michigan State Universiy

Department of Civil and Sanitary Engincering
East Lansing. Michigan 48824

(4-year: Graduate)

Michigan State Unn;ml)
Department of Fisheries and Wildlite
East Lansing. Michigan 48824
{4-year: Graduate)

Monroe County Community College
Division of Science and Mathematies
1555 South Raisinville Road
Monroe, Michigan 48161

(2-year)

University of Detroit
Department of Civil Engineering
4001 West MeNichols Road
Detroit. Michigan 48221
(4-year; Graduate)

University of Michigan
College of Engincering

Ann Arbor, Michigan 48104
(d-year) :

Western Michigan University

Paper Science and Engineering Department
Kalamazoo, Michigan 49008

(4-year)

Minnesota

University of Minnesota

Institute of Techno'ogy

112 Mineral and Metallurgical Engincering
Building

Minneapolis. Minnesota 55458

(4-year)

Mississippli

Mississippi State University

Civil Engineering Department
Mississippi State, Mississippi 39762
{4-year: Graduate)

Missouri

University of Missouri at Kansas City
Engineering Department

1122 East 4%h Strect

Kansas City, Missouri 64101

(4- yv..nr)

Montana

Montana College of Mincefal Science and
Technology

Environmental Engineering Department

Butte, Montana 39701

(4-yeur)

New Hampshire

Dartmouth Collepe

Department of Engincering and Engineering
Scienees

Hanover. New Hampshire 03755

A4-year: Graduate)

University of New Hampshire

College of Engincering and Physical Scicnees
Department of Civil Engincering

Durham. New Harapshire 03824

(4-yeur)

New Jersey

Bergen Community Collepe

Department of Biological Sciences

Environmental Technology Program

400 Paramus Road

Paramus. New Jersey 07652

{2-year)

New Jersey Institute of Technology

Department ol Civil and Environmental
Enginccring

323 High Strect

Newark, New Jersey 07102

(3-year: Graduate)

Stevens Institute of Technology

Mechanical Engineering Department

Hoboken, New Jersey 07030

(Centificate: Graduate)

New Mexico
New Mexico Institute of Mining and
. Technology
Department of Petroleum and Mining
Engincering
Socorro. New Mexico 87801
{4-year)

University of New \hxncn

Department of Civil Engincering
Albuquerque, New Mexict 87131
(4-year: Graduate)

New York
City University of New York

. City College

Environmental Control Technology Program

300 Jay Street

Brooklyn. New York 11201

(2-year)

City University of New York

City College

Civil Engincering Department

Convent Avenue at 138th Street

New York, New York 10031

(4-year: Graduate)

Clarkson College ¢

Mechanical and Industrial Engincering
Department

Potsdam, New York 13676

(4-year; Graduate)

Clarkson College

Chemical Enginecring Department

Potsdam, New York 43676

(4-year: Graduate)

124

Clarkson College

Civil and Environmental Engincering
Department

Potsdam, New York 13676

(4-year: Graduate)

Colunibia Uniyersity

Schoo! of Engineering and Applicd Scienee

Department of Civil Engineering and
Engincering Mechanics

New York, New York 10027

(d-yean)

Cooper Union

Interdisciplinary Enginecring Progrum

Cooper Sqwire  «

New York, New York 1003

(4-year; Graduate) - Lo

Cornell University . oo

College of Engincering :

Department of Environmental Engineering

Ithaca, New York 14833

(4-year; Graduate)

Polytechnic Institute of New York

Civil and Environmental Engincering
Department

Brooklyn, New York 11201 .

(Certificate: Graduate)

Renssclaer Polytechnic Institute

Department of Chemical and Environmental
Engincering

Troy, New York 12181

(4-year: Graduate)

State University of New Yurk at Syracuse

College of Environmental Science and Iurutry

School of Environmental and Resouree
Engincering

Syracuse, New York 13210

{(4-year: Graduate)

Syracuse University

L.C. Smith College of Enginecring

Syracuse, New York 13270

(4-year)

Syracuse University

Civil Engincering Department

Syracuse, New York 13210 -

(Gradnate)

Union College

Division of Enginecring and Applud Sci ence

Schencctady. New York 12308

(d-year)

University of Rochester

Interdepartmental Program in Chemical
Engincering

Rochester. New York. 14601

I(-!-ycur)

North Carolina

Duke University

Civil Engineering Departiment .

Durham, North Carolina 27706, e
(Graduate)

Fayetteville Technical Institute

Department of Environmental Engineering
Technology

P.O. Box 5236 )

Faycueville, North Carolina 28303

{2-year)

Norh Carolina State University

Civil Engincering Department

Raleigh. North Carolina 27611

(Graduate) -
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. Toledo, Ohio 43606

Fitt Technical Institute

Department of Air and Water Resources
P.O. Drawer 7007

Greenville, North Carolipa 27834

(2.year) .

University of North Carolina at Chapel Hill
Environmental Sciences and Engineering
Schaol of Public Health

Chapel Hill. North Carolina 275144
(Graduate)

University-of’ North Carolina at Charlotte

Depirtment of Urban and Environmental
Engincering

UNCC Station

Charlotte. North Carolina 28223

(4-yeir)

Ohlo

Case Western Reserve University

Chemical Engincering Department

Clevetand, Ohin 44101

(4-year: Graduate)

Cleveland State University

Chemical Engincering Department

Euctid Avenue at East 24th Street

Cleveland, Ohio 44118

(4-year: Graduate)

Jetferson County Technical Institute

Environmental Engincering Technology
Program

4000 Sunset Boulevard

Steubenville. Ohio 43952

(2-year)

Muskingum Arca Technical College

Division of Engincering and Scienee

IS55 Newark Road

Zanesville, Ohio 43701

2-year)

University of Cincinnati |

Civil and Environmental Engincering
Department

College of Engincering

Cincinnati. Ohio 45267

{Graduate)

University of Dayton

Chemical Technology and Environniertal
Engincering Technology

Dayton. Ohio 45469

(2-year) ]

University of Toledo

College of Engincering

2801 West Bancroft Street

(4-year; Graduate)

Oklahoma

Eastern Oklahoma State College

Division of Engincering and Scienee

Wiburton, Oklahoma 74578

(2-year) -

University of Oklahoma

Department of Civil Engineering and
Environmental Science

“Norman. Okfahoma 73019

(4-ycar: Graduate)

Oregon
Oregon Institute of Technology
Division of Engincering Technology

. Oretech Post Office
+ Klamath Falls. Oregon 97601
(4-year)

Pennsylvania

Carnegic-Mellon University
Carnegie Institute ol Technology,
Engincering and Public Policy
Pittsburgh, Pennsylvania 15213
{Graduate)

Drexel University

Environmental Studies hastitte

Philadelphia. Pennsylvania JO1H

{Graduate) ‘

Dresel University

Civit Engineering Department

Philadelphia, Pensylvania 191K

(Graduate)

Lehigh University

Chemical Engincering

College of Engincering and Physical Sciences

Bethlehem. Pennsylvania 18OLS

(d-year)

Lehigh University

Civil Engincering Departiment

Bethlehem, Pennsylvania 18015

td-year; Graduate)

Pennsylvania State University -

Graduate Programs in Environmental Pollution
Control

226 Merrel R. Fenske Laboratory

University Park, Pennsylvania 16802

(Graduate)

Pennsylvania State University

Civil Engineering Department

212 Sackett Building i

University Park, Pennsylvania toX . .2

(d-year; Graduate)

Temple University

College of Engincering Technology

Philadetphia. Pennsylvania 19122

(2-ycar: 4-year)

University of Pennsylvania

“Civil and Urban Engincering Program

College of Engincering and Applicd Sciences
Philadetphia. Pennsylvania 19174

(Graduate)

University of Putsburgh

Department of Civil Engineering

949 BEH

Pittsburgh. Pennsylvania 15261

~(d-year; Graduate)

University of Pittsburgh

Environmental Systems Engineering Program
Schodl ol Engineering

1140 Benedum Hall

Pittshurgh, Pennsylvania 15261

(Graduate)

Puerto Rico
University of Puerto Rico

- Environmental Technology Program

Aquadella Campus .
Aquadcetla, Puerto Rico 00603 .
(2-year)

Rhode Island
Rhade Istand Junior College -

Division of Vocational Technology Education |

Knight Campus .
Warwick, Rhode 1sland 02886
(2-year)

University of Rhode Island

Department ol Civil and Envitonmental
Engincering

Kingston, Rhode Iland 02851

(4-year: Graduate)

South Carolina

Clemson University

Enviionmental Systems Enginecring
Clemson, Sonth Carolina 29631
(Graduate)

Greenville Teehnical College
Enviroumental Chemical Technology
South Pleasantburg Drive

201 Bypass

12.0. Box 5616

Greenville, South Caroling 29600
{2-year)

Sumter Area Technical College

Techpical Division

506 Guignard Drive

Sumter. South Carolina 29150
(2-year)

University off South Carolina
College of Engineering
Columbii. South Caroling 20201
(4-yeir: Graduate)

Tennessee
Memphis State University
Departinent of Civil Engineering
Memphis, Tennessee 38152
(Graduate)
University of Tennessee at Nashiville
Division of Engineering
Tenth And Charlotte
Niashville, Tennessee 37203
td-year; Graduate)

Vanderhilt University
Department of Environmental E ngineering and

Po'icy Management

Nashville. Tennessee 37240
(4-yeur)

Texas

Texas A&M University
Departnient of Civil Engincering
College Station. Texas 77843
(4-year: Graduate)

University of Texas at Austin
Civil Engincering Department
Austin, Texas 78712

(Graduate)

University of Fexas at Austin
Cullege ol Engineering

Aunstin, Texas 78712

(4-year)

University ol Texas at El Paso
Department of Civil Engineering
El Paso, Texas 79968
(4-year-Graduate )

University of Texas of the Permian Binin
Control Engineering Departient
Odessat, Texas 79762

(4-year: Graduate)

Vermont

Norwich University/Vermont College
Engineering and Technology Department
Northticld. Vermont 05663

t4-year: Graduite)
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University of Vermon

CCivil Engineering Department

Hurlington, Vermont 05401
(-heyeur: Graduate)

Virginia

Hampton Institute

Civil Engineering Department

Hampton. Virginia 23668

{4-year)

1. Sargeant Reynolds Community College

Division of Engincering and Engineering
Technology

Richmond. Virginia 23241

A2-yean

Washington

Gonzaga University

School 6t Engincering

Spokane, Washington 99258

(d-yeur)

Shoreline Conmunity College
Division of Science and Social Science
16101 Greenwood Avenue, North
Scattle. Washington 98133

{2-year) -

West Virginia

Blueficld State College

Civil Engincering Technology

Blueficld. West Virginia 24704

(2-year: d.yvar)

Parkersburg Community College

Environnwental Engineering Technology
Program

Parkersburg. West Virginia 26101

{Centiticate: 2-year)

West Virginia College of Graduate Studies

Faculty of Lngineering and Science

Institute. West Virginia 25112

(Graduate)

West Virginia University

Civil Engincering Department

Morgantown. West Virginia 26506

(4.ycar: Graduate) ’

Wisconsin

University of Wisconsin at Madison

Department of Civil and Environmentu
Engincering

2205 Engincering Building

Madison. Wisconsin 53706

(4-year: Graduate)

Univensity of Wigdonsin at Milwaukee

Department of Civil Engineering

Engineering and Mathematicil Seiences

Milwaukee. Wisconsin 53201

(4-ycar)

Wyoming ‘

University of Wyoming

Department-of Civil and Architectural
Engincering :

P.O. Box 3334

University Station. Wyoming 82071

(3-year: Graduate)

12. Environmental
Studies Programs

Alabama

Alabama A & M University

Community Planning Department

Nonnal, Alubama 35762

(d-year)

Jetferson Stite Junior Collepe

Division of Social Sciences

Urban Planning and Development Program

2601 Carson Road

Birmingham, Alabama 35215

(2-year)

Southern Union State Junior College

Occupational Education Programs (Aquatic
Technology)

Wadley. Alabama 36276

(2-year)

Alaska

University of Alaska

Interdepartmental Program in Environmental
Quality Engineering and Environmental
Quality Scicnee

Fairbanks. Alaska 99701

(Graduate)

Arizona

Northern Arizoma University

Interdepartimental Program in Environmiental
Studies .«

Center for Integrated Studies

P.O. Box 4103

Flagstaff. Anzona 86611

(3-year) -

Arkansas

Southern Arkansas University

Southwéstern Technical Institute

Interdepartmental Program in Environmental
Control Technology

P.O, Box 3048 ]

East Camden, Arkansas 71701 -

(2-year)

Calitornia

Ambassador College

Joint Sciences Department “

Environmental Studies Program

300 West Green Street

Pasadena. Calitornia 91123

(4-year)

California State College at Domingues Hills

The Small College (Interdisciplinary)

1000 East Victoria Strect .

Dominguez Hills, California 90747

(d-year) ‘

California State College at §an Bernardino

Interdepartmental Program in Environmental
‘Studies )

5500 Swte College Parkway )

San Bernardino. California 92407

(d-year) "

California State University at Fresnn

Interdisciplinary Program in Environmental

Studies”

. Fresno, California 93740
td-year)

126 -

Cibitornia State University at Fullerton
Interdepartmentd Program m Loviromnental
Stuidiey

“Tullerton, Calitorna Y2634

(Gradatey

“ulitornin Stete U'niversity at Hayward

Eanth Sciences Department

Environmental Geology Progrian

Hayward, Calitornia 94542

(Gradite)

California State University at Hay ward

Interdepartmental Program in Environmental
Studies .

Hayward, Calitornia Y4542

[ER ]

Calitornia State University at Long Beach

lnlcrdcpunfncnlul Program ,

Center for Environmental Studies

1250 Bell Flower Boulevard

Long Beach. California Y0840

(Certificate; H-yean

Calilornia State University at Sacramento

Environmental Studies Center

6000 ) Street

Sacramento, California 95819

(3-year: Graduate)

College of Alameda

Interdepartmentat Brogram in Environmental
Surties

555 Adlantic Avenue

Alumedit, Califarmia 94501

(2-year)

College of Maiin

Biological Scienee” Department
Kent Field. Calitornia Y4904
(2-year)

Consortium of California State Universities
and Colleges

Environmental Planning Program

400 Golden Shore

Long Beach, Culifornia 90802

(Certificate: Graduate)

East Los Angeles College

Life Sviences Depariment

5357 East Brooklyn Avenue

Los Angeles. California 90022

(2-year)

Los Angeles City College
Life Sciences Departmient

855 North Vermont Avenie
Los Angeles. California 90020
(2-year) -

Los Angeles Mission College

Interdepartmental Program in Environmenta!
Studies

Y101 Sun Fernando Road

San Fernando, California 91340

(2-year)

~Los Angeles Picree College

Department of Esth and Life Sviences
6201 Winnetka Avenue

Woadland Hitly, Calitornia 91371
(2-yean

Loy Angeles Trade and Technical College
Department of Science and Mathematies
400 West Washington Boulevard

Los Angeles, California 90015

(2-year) '
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Muunt San Antonio College

Literdepartinental Progriun in Environmental
Studies

1100 North Grind Avenue

Walnut, Californin Y1789

(2-yeur)

Pitzer College

Interdepartimental Progran in Eavironmental
Stidies

1050 North Mills Avenue

Claremont, California 91711

(4-year)

Saddleback Community College
Environmeatal Studies Department
2800 Margucrite Parkway

Mission Viejo, California 92675

o

San Bernardino Valley College

Geography Department

Urban Planning and Environmental -
Management Program

701 South Mount Vernon Avenue

San Bernardino, California 92403

{2-year)

San Diego State University
Biology Department

San Diego, California 92182
(Graduate)

San Jose State University
Biological Sciences Department
San Jose, California 95192
(4-year; Graduate)

San Jose State University

Department of Geography and Environmentat
Studies .

125 South Seventh Street

San Jose, California Y5192

(4-year)

Santa Ana College

Environmental Studies Departmient
17th at Bristol o

Santa Ana, California 92706
(2-year)

University of California at Berkeley
Division of Special Programs
Berkeley . California 94720
(4-year)

3

University of Calitornig at Davis .

Department of Resource Science and
Engincering

Eunvironmental Pl.mmng and Management
Program

Davis. California 95616

(4-year)

University of California at Davis
Interdepartmiental Program in Ecology®
Davis. California 95616

{Graduate)

University of California at Davis
Department of Environmental Horticulture
Davis. California 95616

(4-year, Graduate)

University of California at trvine
Interdepartmental Program in Social Ecology
Irvine, California 92604

(4-year: Graduate)

University af Calitornsa at Irvine

Department ol Ecology and Lvolitionary
Biology

Irvine, California 9266

t4-vean Graduate)

University of Califoraia at Riverside

Statistics Departient '

Systems Ecology Program

Riverside, Calitornia 92502

(+h-year)

Umversity of California at Riveride

Earth Science Department

Riverside, California 92502

(4-year)

Santa Barbara

Biological Svience Department

Santa Barbari, California 93106

(4-year)

University of California at §

University of Calitornia at Santa Barbara .

Interdepartmental Program in Environmental
Studies

Santa Barbar, Californi 93106

(4-year) .

University of California at SantieCruz -~

interdepartmental Program in Environmental
Studies

Santa Cruz, California 95064

(d-year) -

Colorado

Colorade Northwestern Community College

Liberal Arts Department

Program in the Humanistic Approach o the
Environment

Rangely, Colorado 81638

(2.ycar) .

Community College of Denver

Service Oceupations Division

Environmental Technology Program

12600  West 6th Avenue

Golden, Colorado 80401

~ (2-year)

Regis College

Interdepartmental Program in Environmental
Studies and Human Ecology

3539 West S0th Avenue

Denver, Colorado 80221

(4-ycar)

University of Colorado at Boulder

Departinent of Environmental Population and
Organismic Biology

Boulder, Colorado 80309

t4-year: Graduate) " .

University of Northern Colorado

Interdepartmental Program in Environmental
Studies

Greeley, Colorado 8()61‘)

(4-year) . oL
P

Connecticut

“Central Connecticut State College

Environmental Management Program
New Britain, Connecticut 06050
(4-year)

Environmental Education Center

800 Dixwell Avenue

New Haven, Connecticut 86511

(No degree) .’ 1 % Ko
B < §

[

Northwestern Connecticut Comunnnity Collepe
Enviropmental ‘Technology Progrio

Mark Place

Winsted, Connecticut O608R

(2-year)

Southern Connegtivut State Collepe
Environmental Stwdhies Coaneil -
501 Crescent Strevl

New Thaven, Conniecticat UbS1LS
(hyean)

Southern Connecticut Stiate College

Department of Scienve and Environmiental
Edacation

SO1 Crescent Street

New Haven, Cuunu.lmu O6S 1S

1Gridduate)

Southern Connecticnt State College
Biology Department

SO1 Crescent Street

New Haven, Connecticut 06517
tl-year: Graduate)

Southern Connecticut State College
Earth Seience Departiment

SO1 Crescent Street

New Haven, Connecticut 06515
t4-yean

Trinity College

Interdisciplinary Prograny in Urban and
Environmental Studies

Hartford, Connecticut 06106 _—

td-year)

Tunxis Community College

Depiartment of Liberal Arts and Science

Environmental Economics and Environmental
Science Option

Farmiington, Connecticut 06032

(2-year) ¢

Univenity of Hartford

College of Engincering

200 Bloomfield Avenue

West Hartford, Connecticut 06417
(Certificate) N

University of New Haven
Department of Biology
Environmental Studies
300 Orange Avenue
West Haven, Connecticut 06516
(2-year; $-year; Graduate)

and General Scienee

Watgrbury State Technical College
Chemical Technology Department
1460 West Main Street
Waterbury, Cunnu.lltul 06708
(2-year)

Wesleyan University

Interdepartmental Progriun in L u\lrunmun.ll
and Urban Studies

Middletown, Connecticut ()MW

(4-year)

Western Connecticut State College

Division of Graduate Studiess

Departinent of Biological and Enviromnental
Studies

181 White Street

Danbury, Connecticut Q6810

(Graduate)
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Yide University

School of Forestry and Envicommental Stidies

208 Prospect Street
New Haven, Conngeticut 06511

(Griduatey

Delaware

Delaware Ste Collepe |

Environmental Education Workshop

Dover, Delaware 19601

(No degrecs -

Delawure State College

Department of Agricubture and Natural
Resonrees

Dover, Delaware 19901

(4-year) ..

Wesley College

Career Direction in Environmental Studies

Duover, Dewware 19901

(2-yuar)

District of Columbla

The American University

College of Public Aftairs

Center for Technology and Administration

Massachusetts and Nebraskir Avenues, N,

Washington, D.C. 20016
(Graduate)

The American University

Division of’ Continuing Education,
Environmental Systems Management

Massachusetts and Nebraska Avenues, N.W,

Washington.- D.C. 20016
(Certificate: Graduate)

The American University
Interdepartmiental Science
College of Arts and Sciences
Environment:. Studies Committee

Massachusetts and Nebraska Avenues, N.W.

Washington, D.C. 20016
(3-year) '
George Washington Um\ur\lly
National Law Center
Washington, D.C. 20052
(Graduate)

**George Washington Um\cr\uy -
Interdepartmental Programs in Environmental

Studies
Columbian College of Arts and Sciences
Washington. D.C. "005”
(4-year)

B

2

Florida .

Florida Institute of Technology

Department ol Oceanography

Melbourne, Florida 32901

(4-year; Graduate)

Florida Institute of Technology )

Department of Oceanography and Ocean
Engincering

Chemical Oceanography Program

Melbourne, Florida 32991

(4-year: Graduate)

Florida Institute of Technology

Science Education Department

Melbourne, Florida 32901

(4-year; Graduate)

Floridi Institute o Technology
Natural Scicnees amd Environmental
Teehnology Departinent

Environmentad Techunlogy- Aquaenltire Option

Jensen Beach, Floridi 33457
(-+-yeur)

Florida Tnternational University
Physicit Seieneds Division
Taminmi Trail

Miumi, Floridi 33199

d-yean

Florida State University

Department of Urban and Regional Planning

Tallahassee, Florida 32306
(Giraduate)

FFlorida State University
Oceanography Department
Tallahassee, Florida 32306
(4-year)

Miami-Dade Community College
Marine Science Technology DLpdﬂnanl
1090 N.W. North River Drive

Miami, Florida 33136

(2.year)

Rollins Callege

Environmental Studies Department
Winter Park, Florida 32789
(4-year)

University of Florida

School of Forest Resources and Conservation

College of Agriculture
Gainesville, Florida 32611
(4-year)

University of Flerida
College of Agriculture
Gainesville, Florida 32611
(Certiticate)

University of Florida

Department ol Urban and Regional l’l.mmng.

Gainesville, Florida 32611
(Graduate) :

University of Florida
College of Agriculture
Gainesville, Florida 32611
(4-year: Graduate)

University of Miami

Raosenstie]l Sehool of Marine and Atmospheric

Science
4600 Rickenbacker Causewiy
Miami, Florida 33149
(Graduate)

niversity of Miami
Dup.nnmunl of Architeeture .md Planning
University Station
Coral Gables, Florida 31124
(Graduate)

University of Tampa

Division of Science und Mathematies
Marine Science Program

401 West Kennedy Bouvlevard
Tampa. Florida 33606

(}-year) .

University of West Florida

Department of Earth and Atmospherice Scienees.

Pensacola, Florida 32504
(¢ year) -.

128

Georgla '
Lot Valley State Collepe

Agriculturgl Engraeering Depactiment .
State College Drive

Lort Valley, Georgia 31030

(4-year)

Georgia Tostimte of Technology

College ol Architecture

City Planning Urban Design Progrim
225 Nurth Avenue, N.W.

Atlantis, Georgia 30332

(Giradwate) . 9
Georgia State University :"‘,w
Community Development

College of Urban Lile
Environmental Management Program
University Plaza

Atlanta, Georgia 30303

(4-year: Graduate)

Morchouse College

Urban Studies Program

223 Chestnut Street, S.W.

Atlanta, Georgia 30314

(d-yean)

Shorter College

Natural Seience Department

Shorter Hill

Rome, Georgia 20161

(4-year)

University of * o orgia -
Department oo Agronomy
Athens, Georgia 30602

(4-yuar)

Uaiversity -t Georgia
Senvol of Fudest Resourees
2ahens, Georgia 30602
(Gradnate)

West Geornia College

Interdi:i linary Program in Environmental
Studier

Carrollton, (su)rgm 30118

(2-vear)

iawall

University % Hawmi at Manoa
Interdeparaniental Liberal Studies Program
Environmental Studies Program
Honolulu, Hawaii Y6822

(d-year)

Idaho

The College ot ldaho
Interdepartmentid Program
Human Ecod yy y Dimension
Caldwell, Tdaivo 83605
(4-year)

- The Ricks College

Biolvgy Department
Rexbere, Idaho 83440 ;
(2-ye,

ilinois

De Paul University

Chemistry Department .

Lincoln Pak Campus-

2323 North Seminary Avenue

Chicago, llinois 60614 .
(4-year) )
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Gicorpe Williams College

Leisure and Enviconmental Resources
* Administrition l)cpurunuu

88 Thirty-tiest Strect

Downers Grove, Hlinois 60518

~(Ciruduate)

Roosevelt University =

Center for the Urbjn Enviromment
430 South Michigan Avenue
Chivago, Hinois 60605

(4-yeur)

» Sungmnon State University

Depurtment of Environments and People
Springficld, Hlinvis 62704

(4-year; Graduate)

Southern Nlinois University

Geography Department

Carbondaule, [Hinais 62901

(+-ycar, Graduate)

-Indlana

Ball State University

Department of Natural Resources
Room 11Q, -

West Quadrangle

Muncic, Indiana 47306

(4-year; Graduate)

Indiana Yocational Technical College
Trade and Technical Department

§ 5221 Ivy Tech Drive

Indianapolis. Indiana 46268
. (2-year)

Manchester College

Interdivisional Environmental Studies  Program

North Manchester, Indiana 4696"
(4-year)”

University of Evansville
Chemistry Department
P.O. Box 329
Evansville, Indiana 47702
(4-ycar)

lowa

Briar Clift College
Biology Department
3303 Rebecca Street
Sioux City. lowa S1104
(d-year) - )
"Coe College
Interdepartmental Environmental Studies

. Program
Cedar Rapids, lowa 52402
(4-ycar)

Cornell College
Interdisciplinary Prograny in Environmental
Studies )
Mount Yetnon. lowa 52314
(4-year)
lowa State University
Interdisciplinary Program in Environmental
Studies
141 Bessey Hall
Ames, lowa 50011
- (4-year)

Luther College :
Biology Department
Deccorah, lowa 52101
(4-ycar)

University ot Northern fowa
College of Natura! Sciences
1222 West 27th Strewt
Cedar Falls, fowi 50613 -
(d-yeur)

Kansas

Hethel Collgge

Division of Nontraditional Education

Environmental Studies, Progriam

North Newton, Kunsas 67117

(4-your)

Ottiawar University

Center for the Study of Human Interuction
with the Environment

= Box 102

Ottawa, Kansas 66067

(d-year):

University of Kunsas

Interdiseiplinary Program in Envirohmental
Studies

Snow Hall

Lawrence, Kansas 66043

(4-yeur)

Kentucky

Eastern Kentucky University ?
Department of Biologieal Sciences
Richmond, Kentucky 40475
(4-year; Graduate)

Morcehead State University -
Center for Environmental Studics
Morchead, Kentucky 40351
(4-year)

Union College

Division of Natural Sciences

‘Barbourville, Kentucky 40906

(4-year)

Mailne .

Bowdoin College

Committee on Environmental Stadies
Brunswick, Maine 04Q11

(4-year) '

Saint Francis College

Center for. Life Science

Biddeford, Maine 04005

(4-year)

University of Mainc at Fort Kent
Environmental Studies Committce {-
Fort"Kent, Maine 04743

(+4-year)

University of Mainc at Orono
College of Life Sciences and Agmullurc

" Technical Division

Resource and Business Management

Orono, Maine 04473

(2-year) .

University of Maine at Orono

Interdiscinlinary Program in Resource
* Utilization

206 Win«low Hall

Orono, Maine 04473

(Graduate)

Maryland
Annc Arundel Community College
Departinent of Environmental Research
Protection and Development ’
Amold. Maryland 21012

(2-yeun)

*. 129

College of Natre Dame of Marylind
Winlogieal Sciences Departiment
A701 Nawth Charles Street
Waltimore, Maryland 21210
th-yean)

Hood Cullege

Environmentul Studies Program
Frederick, Muarylund 21701
(t-year; Gridunte)

Prince George's Conmunity College
Urban and Environmental Studies Program
301 Largo Road

Largo, Marylund 20870

(2-yeur)

University of Maryland
College of Agriculture

College Park, Maryland 20742
(4-year; Graduate)

Massachusetts .
Boston State College ™ o

Urban Studies Department

625 Huntington Avenue”®

Boston, Massachusetts 02115
(Graduate)

Boston University

Environmental Studies and Resouree
Management .

755 Commonwealth Avenue

Boston, Massachusetts 02215

(No degree)

Clark University

Interdiseiplinary Program in Envnronmunl.nl
Affairs

Y50 Main Street

Worcester, Massachusetts 01610

(4-ycar; Graduate) o

Dean Jugior College

Department of Mathematics and Sciences
Franklin. Massachusetts 02038

(2-ycar)

o
- Leivester Junior College

Mathematics and Science Department
Leicester. Massachusetts 01524
(2-year)

Lesley College

Division of Sciences

29 Everelt Street

Cambridge, Massachusetts 02138
-year)

Massachuscetts Institute of Technology

Interdepartmental Environmental Studies
Program

Cambridge. Massachusetts 02139

(4-year: Graduate)

Simon’s Rock Early College

Interdisciplinary Program in Environmental
Studies

Great Barrington, Massachusetts 01210 :

(4-year)

Stonchill College

Environmental Studies Program
College of Arts and Seicnces

North Easton, Massachusetts 02356
(l-year)
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Sultolk University

College of Liberal Arts and Scienves
LEuvironmental Technology Program
A Temple Street

Heweon Hill

Hoston, Mussachuselits 02114

(-}-yeur)

University of Lowell -

Interdisciplinary Environmental Studies
Irogram

Lowell, Massachusetts Q1854

(4-year, (‘nrmluulf)

University of Mussiichusetts ar Boston

Urban Technology and Community Health
Programs

College ot Professioral Studies
Harbor Campus

Boston, Massuchusetts 02125

(- year)

Williams College

Center for Environmental Studies
Williamstown, Massachusetts 01267

(4-yuar)

Waorcester State College

Biology Department

486 Chandler Street

Waorcester, Massachuselts 01602
(4-yeir)

Q ; . -

Michigan
Aquinas College
Environmental Studies Department

Grand Rapids, Michigan-49506

(4-year)

Grand Valley State College

William James College

Urban idnd Environmental Studies Program
Allendale, Michigan 49401

(4-year)

.

Michigan State University

Department of Electrical Enginccring and
Systeins Science .

East Lansing, Michigan 48824

(Graduate)

Oukland University

Interdisciplinary Program in Environmental
Studies

Rochester, Michigan 48063

(4-year)

c

University of Mlchlgan

School of Natural Resources

Environmental Education Program

Samue! Trask Dana Buiding

Room 2006

Ann Arbor, Michigan 48104

(4-year; Gra\gjuulc)

Western Michigan University

Interdepartmental Environmental Studies
Program

Kalamazoo, Michigan 49008

(4-year)

Minnesota

Austin Community College

Career Program in Environmental Technology
1600 8th Avenue, N.W.

Austin, Minnesota 559!2 : o

(2-year)

Hemidjic St Vniyvenity

Division of Seience and Mathematies

Center tor Enviconmental Studies

Hemidji, Minnesota S6601

t1-year; Graduate)

Concardia College

Interdepartmental Progrann in Enviromental
Stulies .

Moorhead, Minnesots S656()

{+}-yeir)

Macalester College

Interdepurtmental Progeanm in Environmental
Studies

Nt Panl, Minnesota 55108

(}-year) :

Mankato' State University

Interdisciplinary Program in Enviromnental
Studies

Mankato, Minnesota 56001

(4-yeur)

Saint Cloud State University

Interdepartimental Program in Environmental
Studies

Saint Cloud, Minnesota 56301

(-}-year)

"

Tri College Center for Environmental Studies
Science and Math Building, Room 104
Concordia College

Moorhead, Minnesota 56560

(4-year)

Mississlppi

Mississippi State University

Interdepartmental Environmental Studies
Program

Mississippi State, Mississippi 39762

(Graduate)

Umvu\lly of Southern Ml‘\‘\l‘\‘\lppl

Department of Community and Regional

!anmnb

Hmlu\bur[,, Mississippi 39401

(- yL.l )"

Unncrsgly of Southern Mississippi

Department of Geography and Area -
Development

‘Halucsbu}g. Mississippi 39401

{4-year; Giaduate)

Missouri |

The Principta

Interdepartmental Program in Environmental
Studies or Environmental Sciences

Elsah, Missouri 62028

(4-year)

Southwest Missouri State University

Cliemistry Department

901 South National

Springfield, Missouri 65802

(4-year)

Montana ’ i
Montana State University °
Biology Department <
Entomology. Fish and Wildlife Management
Bozeman, Montana 59715

(Graduate)

University of Montana

Interdisciplinary Envnronmcnlal Studies
Program

758 Eddy Stre-: . N

Missoula, Montana 59812

(Graduate) | : ] ' 280 ‘.

Nebrasakn

Danin Colldge '

Interdepartmental Environmental Suuliuk
Program

Blair, Nebraska {»H(N)H

(d-yeur)

Dune College

Interdepartmental Progeam i Envicommental
Studies

Chrete, Nebraski 681113

(h-year)

Kearney State College

Biology Department

905 West 25th Street |

Kenrney, Nebritska 68RA7

(4-ycaul\

Keirney State College

Interdepartmental Environmental Studies
Program

905 West 25th Street

Kearney, Nebriaska 6R847 .

(4-year)

Sontheast Community College

Environmental Laboratory Technology
Program '

2240 Vine Street

Lincoln, Nebraska 68503

(2-year)

Nevada

Western Nevada Community College
Arts and Sciences Department
Environmental Studies Program
2201 West Nye Lane

Carson Cily, Nevada 89701

(2-year)

Western Nevada Community College
Ars and Sciences Department
Environmental Studies Program
North Campus

7000 EI Rancho Drive

Sparks, Nevada 89431

(2.year)

New Hamphire

Dartmouth College

Engincering Science Department «
Hanover, New Hampshire 03755
(4-year)

Dartmouth College

Environmental Studies Department
Hanover, New Hampshire 03755
(4-year)

Nathanicl Hawthorne College
Physical Science Department .
Antrim, New Hampshire 03440

. (4-year)

New England College

_ Environmental Studies and Earth Scncncc.

Division «
Henniker, New Hampshm. 03242
(4-year)

University of New Hamp\hlrc/Plymoulh State
College

Environmental Studies Center

Plymouth, New Hampshire 03264

(Certificate)

University of New Hampshire

Institute of Natural and Environmental’
Resourced

Durham, New Hampshire 03824

(4-year; Graduate)
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New Jaraay

Horgen Compunity Colloge

Depstinent of Hologieul Seivncos winl
IMhysical Seienwves ad Math

SO0 Puraninsg Rowd

Parmmus, Now Jersey 07652

{2-yeur)

Hoomtield Coflepe

Hology Department
Bloomlickl, New Jersey 07000
(<h-year) .

Gilusshoro Stite College
Depurtment of Biologieal Seiences,

Humanitics, und Socinl Sciences
Glassboro, New Jersey 08028
(}-year)

Jersey City Stufe College
Biolagy Departmient
2039 Kennedy Memorial Boulevard

* Jersey City, New Jersey 07305

(d-year)

Kean College of New Jersey )

Interdisciplinary Program in Environmenta!
Studics

Union, New Jersey 07083

(4-year)

Princeton University

Center for,Environmental Studies
Princeton, New Jersey 08540
(l-ycar, 4-year)

Ramapo College of New Jersey o

. School of Environmental Studies

P.0. Box 542 /
Ramapo Valley Road /
Mahwah, New Jersey 07430
(4-year)

Ramapo College of New Jersey
School of Human Environment

- P.O. Box 542

Mahwah, New Jersey 07430
(4-year)

Richard Stockton State College
Environmental Studics Dcp.lrlmcnl
Pomona, New Jersey 08240
(4-year)

Rutgers, The State University of New Jersey
Environmental Science Departm=nt

Georges Road Laboratories ™

Cook College

New Brunswick, New Jcrsey 08903

(4-ycar)

Rutgers, The State University o) jvew Jersey ™

Human Ecology and Social Sciences
Department

212 Cook Office Building

Cook College

New Brunswick, New Jcrscy 08903

(4-year)

Rutgers, The State University of New Jersey
Agricultural Economics Department

215 Cook College .

Office Boulevard -

Cook Campus

:New Brunswick, New Jersey 08903

‘(Graduate)

3

Rutgors, The Stte Uiiversity ol New oMoy

Aprivultural Hogineering Departimwnt

ologlent und Agricalwral Bngineering
Huilding

Coak Uiy

New Hunswick, Now Jerdey (8900

Ch-years Graduite)

Rutgers, The Stte University o Now Jerey
Departmgnt of Agricaltura! Eeonomivs
Rovm 213

Caok Otiee Building

Cook Campus

New Brunswick, New Jersey ORO00
(-}-yeur)

Somerset County College

Environmentul amd Laboratory Technology
Program

1O, Hox 130

Somierville, New Jersey ORR76

{2-year)

Upsali. College
Environmental Sciencey |

Environmental Sciences 11 '
East Orange, New Jersey 070149
(4-year)

William Paterson Cotlege of New Jersey

Multidisciplinary Environmental-Studies
Program P

300 Pomptc n Road )

Wayne, New Jersey 07470

(4-year)

New Mexico

New Mexico Institute of Mining Technology
Department of Psychology

Environmental Psychology Program
Socorro, New Mexico 87801

(4-year)

New Mexico Institute of Mining Technology
Department of Geoscience

Socorro, New Mexico 87801

(4-ycar; Gracuate)

New York

Alfred University

Environmental Studies Department
Alfred. New York 14802 -
(4-year)

Barnard College

Comnmittee of the Memberys of the Departments

of Biology, Geography and Geology
Environmental Conservation and Management
Program
Morningside Heights
606 West 120th Street
New York, New York 10027
(4-year)

City University of New York
City College

Environmental Studies Program
School of Education

Klapper Hall

Room 110

Convent Avenue at 138th Streec
New York, New York 10031

(Graduate) . f

QU1

City University of New Yark

New York Ciey Commnnity Collepe

Chamical Technology Popram

00 day Street

Hiroaklyn, New Yok 1120]

12-yeuy)

Callepe of Mownt Saint Vineewt

Interdepiimental Progeian in b ionnientad
Stdies

On Hudson

Riverdiule, Now York 10471

th-yewrd

-

Calimbu-Greene Canminity € allepe
Division of Mathienwtivs ind Svienee
Box 1000

Hudson, New York 12504

(2-yeun)

Community College o the Finper Lakes
Natural Resources Conservation

Lincoln Hill Road

Canandaigun, New York -2+
tCertificate; 2-yeur)

)

© Cornell Univarsity

New York State College of »\Lmulluru and
Lile Scivnces

Waste Management Engineering |’r0):,r.llll

Ithaca, New York Hxi() .

(Graduate) .

v

Cornell University
New York State College of Agricalture and
Y Life Sciences

Lnvironmuntal Studies Program

Ithaca, New York 14850
(4-year) b !
Dutchiess Community College .
Biologicat Scicnces Department
Natural Resources Conservation Program
Pendell Road

Poughkeepsie, New York 12601

(2-year)

Eisenhower College

Interdisciplinary Environmental Studies
Program

Senceca Falls, New York 13148

(d-year)

Hartwick College

- Environmental Perspectives Program

Onconta, New York 13820
(4-yceir)

Hudson Valley Community College
Environmental Technology Department
Vandenburgh Avenue

Troy, New York 12180

(2-year)

lonaCollege .

Biology Department..

New Rochelle, New York 10801
(h-yeur)

New York Institute of Technology
Department of Life Sciences

1855 Broadway

New' York, New York 10023
(4-year) -

New York University

Urban Planning Department
Public Administration Program

70 Washington Square South '
New York City, New York 10012

" (Graduate)
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New Yorh tniversity }
Tiotogy Depintient
0w u-.l\inplnn Sy Sonth

Now Yorh €y, New York HMH‘

1t

1
Vot

. Ningirg Cosmy ¢! nlnmunuv tollepe

I ision ol Technology, Mithensation aisl
Physical Scienwe

Eivirompental Stdies Progrm

VELE Swnders Stilenient Roinl

Sanhorn, New York 1410

(2-year

Pal Sih's Collepe

Eeology and Eaviropmental Feclinnlopy

Division .
Paul Smith's, New York l")m
(2-year) -

Rensselaer I'nly&uhuu Institute
Urban and Envircoumental Stadies Depantnaein
‘Troy, New York 12IR1
1Gircluate)

Suint John's University

College of Liberal*'Arts and Scionces

Environmental Stadies’ Program

Jinmaica, New York KW

(-b-yeur)

Saint Lawrence University

lmcrdlsuplln.lry Program in B nwmnmcnl.nl

Stidies -

Cunton, New York 13617 '

(4-year)

State University of New York ot Binghamton

Interdiseiplinary Program in Environmental-
~ Studies vt

Binghamton, New York l.\‘)(‘)l

(4-year)

State University of New York at Binghamton

Department of Geological Scienees .uul
Environmental Studies ’ :

Binghamton, New York 13901

(4-year)

State University of New York at Brooklyn

Department of Preventive Medicine wad
Community Health

Downstate Medical Center

450 Clarkson Avenue

Brooklyn, New York 11203

(Graduate)

State University of New York at Buffalo

Environmental Analysis and Policy Program -

Skhool of Management
Crosby Hall

Buffalo, New York 14214
(Graduate)

State University of New York at Buffalo

Environmentat Studies Program

4230 Ridge Lea

Rvom B-53

Bufialo,

(4-year)

State University of New York at Geneseo

Environmental Studies Program

College of Arts.and Scicnees

Genesco, New York 4454

(4-year)

State Umvusny of New York at Slnny Brook

Interdisciplinary Prpgram in Environmentat
Studics

Stony Brook, New York 11794

(4-ycar) B

New York 14214

[y

- bGnediaten

. LI
Stake Panveraty of New York il Syravuse

College ol Eaviommental Siepwe mnd Faresry
Syraciwe, New Yorh 110 ,

Nopth Carslig Stale Vv
Forestey D partinept
Ralenhy, Nonth Cammlina 27007

Clyear; Cradige) ¢l yeind
on Callepe Nottly Carabiniy Stare llnnvmlv
Digrdimciphmiy Progeam m by muumm'uhnl Zonlogy Departinent .

Hidies ‘ ' Ridengh, Newth ol 27650
Seheneetindy, New Yarh 1208 Ny Grmbiate)
Flyean Notth Cirolin State Ui ersity

vty of Rovlwsier . .

Uity College ol l vl il Applivd
\“llll(‘;l

Foviresanental \uullm | uwl.un

Rowlwsler, Niw Yark llh‘)

Sehool oF Agnentire amd Dile Seiviwes
Seliogl b Farest Resonrees
Raleigh, Narth Carolaa 27607
boyean,

Saint Andrews l'lL‘\hyltlll\I\ Collepe
Mulll\lmnplumr) I‘lnpnuﬁ AL finvironmental

thinsensity ol Roclester Studies
« School of-Mediweme wid Dentistry , Litrinburg, North Cuarolina 28352
Depattmunt ol Radution l||n|np il v’ (d-year) '
T Diophysies , \ . University of North Caroling at Chapel Hill
Rachester, New Yok 14627 I)cmulmcyul of City and: Regional I'l!uminu
(Giracatey . . : Chapel -Hilt, leh Cardlina 27514
University of Rochester * o Graduatey

“Rochester, New Yorh | lh

_ Marine’Laboratory Technology Prograh

Collepe ol Engieering amnd Applied Selepee

, .
Lo h University of Moth Caraling at Chapel Hil
Chemical Engineering I)cparl\ncnl y : :

Interdepartimental Program i Murine Svienees
L Chapel THIL, North Carolina 27514 '

{Ciraduate t4-year; Graduate) ‘

North Caiolina” .

Appalachian State University

Geography l)q.).lrlnlcnl

Community and Regional Planning Iru;.r.un :

Univeryity of North Caroling at Wilmingtan
Department ot Environmental Studies
Wilmingtan, North Carolina 284101

i

N “(d-yeir)
Boone, North Caroling 28608
14-yearny )
Cape Fear Technical Institute Ohio )

Antioch College

Environmenta' Studies Department |
Yellow Spring.s. Ohio 45387
“(dsyean. *

411 North Eront Street

Wilmington, Nurth ('.lrolml 28401 -

(2-yean), !

Duke University

School of Forestry and Environmental Studies

Durham, North Carbilinag 27706

(Graduate)

East Carotina University .

Institute for Coustal and Marine Resources

Greenville. North Carolina 27834

(4—ycu|:)

Elizabeth City State University ™

Department of Geoscienees

Ekzabeth City. North Carolina 27909

(4-year) |

Guilford College

Environmental Studies Program in Biology,
Geology, Political Seience and Sociology

5800 West Friendly Avenue . :

Greensboro, North Carolina 27410

(4-year)

fligh Point College
Interdepartmental Program in ‘Environmental

Bowling Green State University
Environmental Studies Center
124 Hayes Hall

Bowling Green, Ohio 4\4()1
14-year)

Cleveland State University
Urban Studies .
Division ol Environmental Studies
Euclid Avenut at East 24th Street
Cleveland, Ohio 44115
(Graduate) R
Ohio State University

_ College of Biological Seiences
126 Botany_and Zoology Building
1735 Neil Avenue
Colunibus, Ohio 43212
|Graduate)
Ohio State University
Division of Environmental Education Y
124 West 17th Street

Studies Columbus, Ohio 43212 -
High Point, North Curolina 27262 (4-year, Graduate)
(4-ycar) N Ohio University
Lenoir-Rhyne College Interdepartmental Program in Environniental

Studices

Environmental Studies Program (Biology,
Graduate Building

.Chemistry, Earth Science, Physies. Social

Science) Athens, Ohio 45701
Hickory, North Carolina 28601 (4-year: Graduate)
(4~ycur) : . Wright State University

College of Liberal Arts
Environmental Studies Program
Dayton, Ohio 45435

(4-year) ! hl

North Carolina Statc University
lnlcrdcpanmcnlal Program in Marine Sciences
Raleigh, North Carolina 27607
(4-year, Graduate)
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Wright Ntate Univerany

College ol Seenve amk Engicenng
DPiayton, Ol 1543

(- youp)

Oregon

Clalsop Community College
Fiwviconmental Teehnalogy Progrivm
JAMOE, Oregon 97104

{2-yean

tindversity af Oregon '

-

© Geography Depatiment |

*Ligens, Oregon D7H1A
thyean
Willamewte University
InterAren Stches Prograny in Eovivonmental
Selenee .
Sulem, Oregon 97301
(+h-yeur)
Pennsylvania
Allegheny College
Co. u]\“l‘rumun in Environmental Resowree
"Minggeniept
Meddville, Pennsylvanin 1638
(+-year; Graduate)

»

Beaver College .

Environmental Education l‘erum

Glensdale, Pennsylvania 19038

(Grudumc\

California State College ,

‘Environmental Studies Program

Catifornia, Pennsylvania 15419

(4-year)

Carlow College \ .

Biology Department

3333 Eith Avenue

Pittsburgh, Pennsylvania Ii’l\

(4-year)

Carnegic-Mellon University

Carnegie Institute of Technology

College of Engineering . ,

Energy and Environmental Studies PruL.r.m\

Pittsburgh. Pennsylvania 15213° .

(Graduate) ¢ B .

Dickinson College

Dcmrgmcnl of Biology = "

Carlisle, Pennsylvania R

17013

(Certificate)

East Stroudsberg State CoIILL.c

Interdisciplinary Program in Environmental’
Studies , - -

East Slroudsbcq. Pn.nnsyl\.lma 18301

(4-Year) ¥

Edinboro State C()Ich.c’

Physics Department o
Edinboro, Pennsylvania 164‘«1 - -
A4-year).

Lycoming College

Biology Department ”

Cooperative Programs in Forestry ur
Environmenta! Studies

Williamsport. Pennsylvania l7701

(4-year; Graduate)

Mercyhurst College

Environmenta} Studies Department
Eric, Pennsylvania 16501 4
(Certificate; 4-year) .

Milleraville Stine Callepe

Fanth Sewmees Depitment

Millersville, Prinaylvani 17931

vlyeary ey

lelmmplnn Coty Arein Caniminiy College
Finvinmnmental Studies Depaitiient

MRS Gireen Pomd Road

Ihuhlulwm Pennsylvanin [T

12 ymn

“Pennsytvinia Stite University

Division ol Mun-Eovironment Relations

K-120 Hlenderson Thuman Development
Huilihng

Uiniversiy Pack, Pennsylvanin 16802

tOnmlunte)

Pennaylvanin Statg, University

Schunl ol Borest Resourees

Callege of Agriculture

University Park, Peansylvaniin 16802

Chyeur)

Shippensburg State College

School of Behavioral and Social Science

Geogruphy-Earth Scieaces l)cp.ulnn.nl

Grifuate Schoo!

Shippensburg, Pennsylvunia 17257

(Graduate) !

Shippeusburg State College

School of Education and Protessional Studics

Shippensburg, Pénnsylvania 17257

(No degree)

Susquehanna University

Institute for Environmental Studies

selinsgrove, Pennsylvania 17870 a

(Certificate)

Villanova University

Civil Engingegihg Department

Water Resources Engineering Program

Villanova, Pennsylvania 19085

(Graduate) .

West Chester State College

Depaggment of Secondary Education and
Professional Studits ,

Environmental (Outdoer) Education Program

West Chester, Pennsylvania 19380

(Certificate) .

Westmoreland County Community College

Conservation and Environmental Technolog
Program

College Station

Armbrust Rdad :

Youngwood, Pennsylvania 15697

(2-year) :

~ M

“Puerto Rico

University of Puerto Rico

Environmental Mamagemgnt Program

Rio Piedras Campus i
Rio Piedras, Puerto Rico 00936

(d-year) .
University of Puerto Rico

Natural Science Department

Rio Piedras, Puerto Rico 009’1}/“%
(4-year) -

University of Puerto Rico
Arts and Sciepces Department
Enlomol'ugy and Radiobiology Programs

LY

- a(». Mayaguez Campus, Mayaguez: Puerto RIC()

00708

. (Graduate)

.

N
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Rhaodle laland
Ruger Withams Cullepe
l\nmnn ol Eagiweniig

Urhis ik Eifirommentinl Plammng I‘mvnu

Hristol, Riwnde Iabaned 0800
tlyeirn) . !

Womsnehed Area Vocutiomal- Fevliieal
lneility

A huvironmental Costenl Proprim

HRY Aylwarth Avenne
Woonnsavhet, Rhunlp Ikl 03895
(Cestitivine)

South Carolinn
Clermson Vniversity
Depaatment of Apriculiaeal Engineering
Clemson, South Cimling 20631
Ch-year)

Coastal Carolinne Collepe
Seienee Division

Route 6 .

Boy 275

Conway, South Cuolitia 29520
(+h-year) ; ey
Univerity of South Caroling”

laterdepantmiental Program in Marine Seienee

Columbia, South Caroling 29208
(sh-year; Graduate)

University of South Carolina
Geology Departmient

Constat Dynamics Program
Columbhia; South Carolina 29208

(4-year; Graduate)

South Dakota '
Mount Marty College

Biology Department

00 West Fifty Street

Yankton, South Dakota 57078
{4-year)

Tegnessee
Maryville College

Interdepartmentil Program in Environmental

Quality
Maryville, Tennessee 37801
(4-yeur)

University of Tennessee at Chananooga

Interdisciplinary Program in Environmental

Sludlcs
Chdll.lnuul.a. Tennessee 17401
(4-year)

L3 . . ‘o * -
~ University of Tennessee at Knoxville

Department of Forestry, Wildlile, and
Fisheries

Knoxville. Tennessee 37916

(d-year; Graduate) |

University of Tennessee at Martin

School of Agriculture, Soil and Water
Conservatipn, Program

Martin, Tennessee 38238

(d-year) ,

Volunteer State Commumly College
Science, and Mathenuatics Department
Nashville Pike,  *f :
Gallatin, Tennessee 37066

(2-year) . .
Texas .

Baylor University '

Institute of Environmental Studies
Waco, Texas 76703 .

(4-year)

L -
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Saitt Bidwandy Vinjversity Virginla

Depivctment ot Phyaivil .uul Tinloieal Fmwy awd Hemry College
LIYCIIGE Ftendine vy Progim o B nonmsital

lnvironmental Swidies Progran . Stidies

AN Sonth t‘nnufm‘i\wmw Ewny, Vinginig 227

A, Tewn THI0Y " 1-l-year)

t-b-yean I ,

" ‘ Fernnm ¢ollepe

Vovin ASM University v iston vl Mathemates

Heogiaphy Departent . Natrtal Seienvan aml aginesning

Collepge Station, Tesay 770 Fornm, N g 240K

Chyeiny b yeinl ’

Tevits Tevh University

Interdepartmentil Progrinn l AVIEDRITeIEe
Studion thand Uhse Plantigt, Matagement
and Desigm)

Lubhack, Texas 7940

Sweel e Colivpe

By ioninental Stadwes Propram
Sweel Boar, Viemin 20393
Ch-year) !

(Crndwate Virginin Polytechnie bistitwe b Stane
Trinity University Uiiversity

- Bavirewmmental Stadies Departinent Sehuol ob Forestry and Wildhie Resonee
718 St on Drive Bliwehshugg, Vieginia 24061
Sl Antoin, Pexas TRIR cl-year, (Ir.uhmw

-

_ Bennington, Wermont 05201

(h-year)

Wylhc\lllc (nnmulmly College

Division ol Engineering Technolagies and
Mathematics

Environmental Fechnology 1Y rogrm

University of Houston at Clear Lake City
Public Atfairs Department
Environmenmt Manggement Progrian

2700 Bay Aren Bowlevard - OO0 East Matin Street

'I‘“"’ff“f"(_l""':““(-_”“ﬂ . < Wythevitle: Virginia 24382

(h-year, Griklnate) = (2 yenn /\1

University of Texas at San Antonio - R o,

Division of Environmental Studies 4, '

San Antonio, Texus TH28S R , L

(4-year; Graduate) - Wasbhington o
“Central Washington University

Utah Enyironmental Studies Progeani

i llcnshurb, Washington 98926

Utah State University (+-year: Giradiate)

Callege of Nataral Resources

...

Logan, Utah 84322 X . % Eastemn W.Nunuon State C Wllege
{4-year) ) \ , Uenter for Enyironmental Studidy
. ) . Cheney, Wushlnunn Y9004
Vermont - t4-year) '
Johnson State College . Everett Comnnnity College
Environmental and Scientific Studies Division = Division ¢t Scienco, Environmental Studies
Johnson. Vermont 05656 N Program
(4-year) . 1124 Street S W, ard N.u.qn Avenlle

n \ Q!
Marlboro Gollege Everett, Washington 98204

Chemistry Department ' L Byen

Marlboro, Vermont, 05344 . * ' Fon wright College

(4-ycur) . . . L : ch(cr ol Lifp:Studies

Mlddlcbury College . - S Interdisciplinary Environmental Studics

" " Program
Interdisciplinary P Environmental . g
° s.:;j,er:mry rogm in Environmental West 4000 Randolph Road

Middicbury. Verrgnt 05751 Spokane. Washington 99204

(4ycar) R iy "/,. (d-year) . ,

1 i
. Southern Vermont 'Ci‘)llcgc * - = North Scattle Community College
gEnvnmnmcnldl Studies Program - Liberal Studies Department

8600 College Way North

Monument Road &
e Scattle, Washington 98103

(2-year: 4;year) . . . (Z;yean) ) .
University _ni( Verthent - Seattle \’nlvcmly
School of Natural Resources School of Science and Engineering
601 Main Street . Envirpnmental Studies Programs -
Burlington. Vermont 0*405 . 12th and East Columbia
(Graduate) . " Scattic, Washington 98122
University of Vermont @-year)
~ Interdisciplinary Progmm in Envnmnmcnlal University of Washington
Studies Institute Tor Environmental Studics

’

1535 Prospect Street 201 Engineering Annex

Seattle, Washington 98195 N

Burlington, Vermont 05401 >
(4-year) s (4-year)
. . ' {
L v 2 . ~ 2 d 4
. S . PLs B B ‘ ) e

Mesiert Wanlien baieesihy

Fhandey ¢ by o b nvaoninobal Sade -
Ao High S

Hellmghant, Washingson amd2s

Flyeand

MW b EVallpy

Fabov b it o e b s,
Sty

Witk Wkl Washiapton b

Chyeart

Waat Virginia

AWk Virimta Collepe ol Gadiane Sonhies
Py edd ey g aivd vt v
Isttte, Wt Vg DR

tHhduwatet

Wk VItRInE State Callepe

L namgentdl Stadies Depatinent
l(»:nllm'.%v\l Vit 23012
chaed

Wisconsin

Northland Collepe

Interdiserplinary Propiam m Envosanientat
Stindies

LEEE Bllis Avenae

Astilid, Wisconsin S-4806

th-year)

University of Wisconsine at tireen Bay

Interdiseiplinary Ly ronmental Stuches
Progrium

Gireen Bay, Wiscomsin 54402

(-h-year: Graduate)

University of Wisconsin at Steveps Point

College of Letters and Science

Environmental Stadies Program

Stevens Point, Wisconsn 5181

(Mo degree)
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The Environmental
Protection Agency

.

The wave of indignation about pollution crested in the
late 1960's, leading our society to the realization that we
are dependent on and part of an ecosystem that we did not
invent and must not destroy. Public agitation for new na-
tional environmental controls was intense, reflecting the
widespread belief that air and water and land could no
longer be used as free dumping grounds, that no private
interest had the right to despoil the environment.

The Environmental Protection Agency (EPA) was cre-

ated through an executive reorganization plan designed to

consolidate certain Federal Government environmental ac-
tivities into a single agency. The plan was sent to Congress
on July 9, 1970, and EPA was established as an indepen-
dent agency in the Executive Branch on December 2, 1970.

EPA was formed by amalgamating 15 components from
five departments and independent agencies; its creation cli-

- maxed years of increasing debate over how to protect

Americans from pollution.” The forming of the agency
marked a realization that local ordinances could not cope

“with many of the problems facing us and that the piecemeal

approach to solving environmental problems merely sub-
stitited one torm of pollution for another.

The Environmental Protection Agency (EPA) was created .

to provide a broad, comprehensive approach to the solution
of environmental problems: its administrative ‘organization
has been designed to make this approach a. reality. The new

'orgamzauonal structure makes it easier to identify and to

take into account all of the factors beanng on pollution and
its control.

In its organization, EPA has “an administrator, supported
by a deputy administrator and six assistant administrators.
Three of the assistant administrators are responsnble for
“‘functionalized’’ activities, that is, activities that cut across
all programs. These activities are planning and manage-
ment, enforcement, and research. The remaining program

“activities have been grouped under three other assistant ad-

mlmstrators on .a type-of-pollution basis: air, wastewater
pesticides, nonse drinking water, solid- waste, toxic sub-

Legislation

U7

stances, and radiation. The a':: ‘es carried out by these
offices are primarily policy -~ - pnient, standards and
criteria development, and supp\,n and evaluation of re-
gional activities.

EPA has made progress in decentrahzmg its operating
programs. To insure that EPA is truly responsive to na-
tionwide environmental needs, it has established regional
offices in conformance with the standard Federal regional
boundaries and has assigned to these offices major respon-
sibilities for carrying out EPA programs and policies. Re-
sponsibilities assigned include implementation and enforce-
ment of standards, conduct of monitoring and surveillance

programs, and provision of technical and financial assis: -

tance to State and local governments. The regional offices
are staffed by specialists in each program area, such as air,
wastewater, pesticides, and others, and are headed by a
regional administrator possessing broad authority to act for
EPA in matters within his or her jurisdiction..”

EPA is responsible for administering Federal laws. In the
short time since the agency was established, its mission has
broadened considerably owing to the pdssage of & number
of important laws

" O The Clean Air Act (as amended in 1970, 1974, and

1977y
O The Federal Water Pollution Control Act (as amcnded
in 1972 and as amended by the Clean Water Act of -

1977);
O The Safe Drinking Water Act of 1974 (as amended
in 1977). .
O The Resource- Conservation and Recovery Act ot'
1976; :

.0 The Toxic, Substances Control Act of 1976;

»*
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0. The Federal Insecticide, Fungicide, and Rodenticide
Act (as amended in 1972, 1975, and 1978); and

O The Noise Control Act of 1972 (as amended by the
Quict Communities Act of 1978).

In addition, EPA has responsibility for monitoring and
setting standards under the Atomic Energy Act, which deals
with the level of environmental exposure to radiation: and
for administering title | of the Marine Proiection, Research,
and Sanctuaries Act of 1972 (the ‘*Ocean Dumping Act™),
which deals with the dumping of wastes into ocean waters.
In 1978 President Carter transferred to EPA from the Coun-
<il on Environmental Quality the task of administering the
Federal Environmental Impact. Statement process, which is
outlined under the National Environmental Policy Act.

" Clean Air Act

EPA is required to protect the publié health and general

- welfare by establishing national air quality standards for all

important air pollutants. Standards have.already been set
for six principal pollutants: particulate matter, sulfur oxides

“hydrocarbons, carbon monoxide, photochemical oxidants,

and nitrogen oxides. In addition, EPA is required to sct
limits on the level of air pollutants emitted from such sta-
tionary sources as ncw power plants, municipal incinera-
tors, factories, and chemical plants. EPA is also required
to establish emission standards for new motor vehicies, as
well as for hazardous air pollutants such as beryllium, mer-
cury, and asbestos. Vinyl chloride was recently adde to
the list of hazardous air pollutants.

The States are charged with. the responsibility for devel-
oping and implementing specific programs for ‘achieving
the ‘clean air standards set by EPA. Detailed State imple-
mentation plans must be submitted to EPA demonstrating
how the standards will be achicved and maintained. Should
any State fail to adopt and implement such a plan, EPA is

.authorized to do so_on its behalf.

Citizens are specificuliy authorized to take nccessary le-
gal actions against private or governmental otflcmls fallmg
to meet the provisions of this law.

Federal Water Pollution Control Act
(Clean Water Act)

No discharge of any pollutant into navq,ablc waters is al-

lowed without a permit: EPA, or States delegated authority .

from EPA, may issue such permits based on the toxicity of
the pollutant and, for nontoxic pollutants, based on the best

- pollution control technology the particular industry can af--

ford. - -
The dumping of any radioactive waste into the Natlon 8
waters is prohibited.

Aruitoxt provided by Eic:

EPA is authorized to issuc construction grants to aid
municipalities in building wastewater treatmient plants and
to issue grants to assist States in arcawide waste treatment
management planning.

EPA is required to conduct extensive rescarch on all as-

pects of water pollution,

Public participation’in the development and enforcement
of water pollution control regulations is encouraged. Fur-
thermore, any citizen has the right to take legal action
against a water polluter.

Safe Drinking Water Act

EPA is responsible for setting minimum national drinking
water regulations to insure that drinking water is safe.

Each State can assume primary enforcement authority -

over the regulations. If a State does not have primary en-
forcement authority, EPA will have that authority.

EPA also is authorized to, conduct research on health
aspects of drinking water and to assist the S»tes in im-
proving the quality of drinking water. »

"A 15-member advisory council, composed of represen-
tatives from State, local,

~Any citizen may bring civil action against any public
water system “or Federal agency (including EPA) for vio-
lation of the regulations.

_ and private organizations, will -
advise EPA on matters of drinking water administration.

One of the unique features of the Safe Drmkmg WatLr

Act is that it requires water suppliers who violate the reg- |

ulations to notify their users and the local Aewspapers.

Resource Conservation and
Recovery ‘Act

An extensive prog}um of Federal grants, starting in fiscal
year 1978, is authorized to help States and regional gov-
emmental agéncies plan and carry out solid waste manage-
ment programs. Grant assistance and technical aid are avail-
able for development of waste collection and disposal
systems, as well as for development of waste reduction,
conservation, and resource recovery methods.

For the first time EPA is required to set’standards for the
handling of hazardous solid wastes, with power to regulate
and enforce these standards. Hazardous waste is defined as
any waste that ‘‘becausc of its quantity, concentration, or
physical, chemical, or infectious characteristics' may
cause death or disease or threaten public health or the
environment.

Under EPA gundclmes States must -establish rules for the
handling of hazardous wastes and issue permits for treat-
ment, storage, or disposal. If States fail to do so, EPA

 regulations apply: Civil and criminal penalties may be as
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high as $25,000 per day of violation, a year in prison,
or both,

Open dumps throughout the nation are to be phased out
over a S-year period and bunned entircly by 1983. EPA
must take a national inventory of such dumps and set stand-
ards for upgrading them to sanitary landfills. Special assis-
tanice is authorized for rural communities, and demonstra-
tion grants are provided for small communities coping with
large amounts of waste from outside their boundaries.

Extensive research, development,
projects in solid waste technology are undertaken. These
include special studies in the handling of glass, plastics,
rubber tires, sewage sludge, and mining wastes, EPA is
required to disseminate that information. to educate the
public, and to maintain a central reference library on solid
waste management.

Toxic Substances Control Act

‘Federal Insecticide, Fungicide, and

and demonstration :

Rodenticide Act

Manufacturers of pesticides must register with the EPA
Administrator any insecticide, herbicide, fungicide. or any
other substance intended for sale, ‘either in interstate or
intrastate commerce, to control or otherwise affect pests in
the United States. -

Pesticide manufacturers are required to pravide sgientific
evidence that their products are effective for the purposes
intended and will not injure humans, livestock, crops, or
wildlife when used as directed.

EPA is authorized to classify pesticides for either gencral

. use or restricted. use. General use pesticides are those that

EPA is given the authority to regulate the productibn and

use of chemicals harmful té public health or the environ-
ment. The agency is required to compile a list of all such

chemicals (perhaps as many as 35,000) now on the market,’

to limit the use of those found to be harmful and, if nec-
essary, to ban their production.

" If a new chemical substance, is scheduled for production,
the law requires that EPA be notified of the intended pro-

" duction. If need be, EPA can require that the substance be-

tested for toxicity and environmental effects before it is

marketed. Thé Act does not apply to drugs, food, food
additives, pésticides, radioactive materials, and certain
other chemicals requnred by other Federal laws. Existing
chemlcals are also subject to various testm;, requircments.

A specml section of the law bans the manufacture of

PCB's (polychlonnated biphenyls) as of 1979. Thése chem-

icals are now used mainly as insulating fluids ‘in electrical
equipment but were formerly used,in paints, inks, plastics,
and many. other products. They are poisonous ‘to humans.
They accumulate in the fatty tissues of fish and resist natural
decay in the environment.

If EPA believes that a chemical presents an unreasonable
risk, it may make rules that limit the chemical's distribution
and use or that require certain labeling and disposal meth-

3

<

ordinarily will not causc unreasonable, adverse effects on
the user when applied according to label instructions. Gen-
eral use pesticides.may be used by anyone. Restricted use
pesticides are those that may pose an unreasonable risk to
the user or environment unless employed with great care.
Restricted usc pesticides may be used for the most part by
o1 under the direction of certified applicators.

EPA is required to set forth standards for certification of
applicators of restricted use pesticides. The individual®
States will certify applicators through their own programs
based on the Federal standards.

The‘EPA Administrator may cancel and, it necessary to
prevent an imminent hazard, suspend the registration of a

product if it cuuses unreasonable risk to humans, animals, -

or the environment. In such a case, the manufacturer may.

-appeal the decision thfough established administrative and

judicial review procedures. :

The EPA Administrator is authorized to issue a **stop
sale, use and removal’’ order when a pesticide already in
circulation is found to be in’ violation of the law.

Containers of all registered pesticides must be labeled
accordmg to EPA specifications. The EPA Administrator

is required to develop procedures and regulations for stor-

o

ods. A permanent ban on manufacturc requires action by .

a Federa. court

Civil penaltles for vnolatmg the Act-can be as high as
$25,000 per violation, with ieach day of noncompliance
constituting a new violation. Criminal penaltics can be as
high as a $25,000 fine, a year in prison, or both.

-
<

‘publish information on noise-limits required to protect hu- .

age or disposal of these containers. -
EPA is authorized to issuc “experimental use permits,

conduct research on pesticides and health, and monitor pes-

thlde levels. m the environment.

Noise Corit\rol ‘Act

"The EPA Administ'rator is required to protect public health

and welfare by setting acceptable noise levels for products
that arc sources of noise in the categories of construction
equipment, transportation equipment (except aircraft), all
motors and engines. and clectronic equipment.

To set noise standards, EPA is directed to research and

man health and welfare, to identify products that are major
sources of noise, and to provide information on techniques
for controlling noise.

5
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Acting in an advisory capacity, EPA must submit rec-
ommendations and propose regulations to the Federal Avia-

- tion Administration (FAA) to control aviation noise. The

FAA, however, remains dlrcdly responsible for regulating
aviation noisc.

EPA is mandated to require labeling of products as to
their noise-generating or noise-reducing characteristics.

Authority for EPA’s Radiation
Program

The primary authority tor EPA’s radiation program is pro-
vided in Reorganization Order No. 3 of 1970, which created
EPA. In uddition, the Agency is responsible for managing
radiation protectjon provmons of other important acts:

The Atomic Energy Act of 1954, as amended—Together

s with Reorganization Order no. 3, this Act gives EPA its

*“Federal guidance function,” requiring the administrator
to provide overal! guidance to other Federal agencies on all
radiation protection matters that could have effects on pub-
lic health, and to set.**generally applicable environmental
standards’’ qutside the boundary of nuclear facilities.’

Public Health Service Act—Requires EPA to provide
assistance.to the States and to momtor the envnronment for
radiological effects. '

The Ocean Dumpm;: Act of 1972——Requ1res EPA to reg-
ulate the disposal of radioactive waste in the ocean.

The Safe Drinking Water Act of 1974 Requires EPA
to establish radmtlon crlterla for-the purpose of protecting
“drinking water,

The Federal Water Pollution Control Act of 1972, as
amended .(Clean Water,;Act)—Requires EPA’ to assess the
best practical available tcchnology for protecting water

ERIC
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quality and to establish cffluent and water quality limits for
radiation discharges into the atmosphere.

The Clean Air Amendments of 1970—Require EPA to
assess the best practical available technology for protecting
air quality and to establish standards for radiation dis-
charges.

EPA has developed three separate_but interrelated pro-
cesses in connection with its lemslatnc mandate. These
include determining specific environmental levels for sev-
eral pollutants (setting standards), carrying out enforcement
activities, and, in cooperation with State and local govern-
ments maintaining divessified mnmtormg programs.

Setting Standards

EPA is responsible for setting standards sufficient to protect
the public health and welfare, whether they involve restrict-
ing pesticide use or setting emission levels for automobiles.
State and local governments may develop additional con-
trols or programs for various reasons, but EPA’s direct
responsibilities are restricted to the protection of health and
weifare. Y

Enforcement and Monitoring -
Programs

EPA’s philosophy has been to-encourage voluntary com-

pliance by private industry and communities or to encour-
age State and local governments to perform whatever en-
forcement actlvmes are needed to meet EPA standards. If

these agencies fail to produce effective plans for pollution

" abatement or if they do not enforcé the programs they de-
velop, EPA must act under the enforcement provisions con-
" tained ‘in most of the major environmentai laws passed by
Congress.

Several kinds of monitoring processes and activities exist
within EPA. Some are broadly based monitoring programs
that determine whether pollution levels and emissions are

increasing” or, declining." Others determine if the various-

abatement programs developed by EPA and State and local
_governments are as effectlvc as they should be.

©

Researuh and Development
Programs:. -~ -

Effective environmental action as directed by Federal leg-
islation requires precise techrdical data on possible threats

to health ahd the environment posed by the various sub-

stances that are introduced into the biosphere. The research

2i0- .
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. Congressional acts,
‘Agency’s operating budget for scientific study at labora-
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and development arm of EPA supports the Agency’s pri-
mary functions of developing and enforcing ‘appropriate
regulations and standards by providing such data.

EPA’s research program, authorized under the major
' allots more than one-fifth of rthe

tories and ficld stations:

e To expand and improve environmental monitoring and
surveillance so that we can better understand the condition
of the environment today, and can be aware of changes, for
better or worse, tomorrow. For example, air quality mea-
suring stations throughout the United States routinely meas-
ure 40 air pollutants—particles. gases, and liquids. Some

* 3,000 soil samples are tested annually for pesticide levels.

The radiation monitoring program includes collection of
air, water, rain, milk, human bone, and food samples for
analyses of radioactive nuclides. '

e To gather the scientific evndence needed to set new and”
* strengthened environmental quality standards. EPA’s re-

search activities are essential it the Agency is to set stand-
ards for pollutant.s. For example, before setting standards
for automobile emissions, EPA must study the effects the
standards will have on the environment, as well as the et-
fects they 'will have on the nation’s economy.

e To learn the short- and long-range effécts of pollution on-

Humans and other life forms. In its Commurity Health and

. Environmental Surveillance Studies (CHLaS) EPA has in-

vestlgdted on a nationwide basis the effécts of air pollution
on humans. EPA studies the effects of fertilizers and pes-
ticides that wash from open fields into the Nation’s water-
ways. The Agency also determines the effects on waterways

- of runoff from industrial installations, poultry and animal
‘processing plants, and phosphate mining operations.

-To speed the research, development, dnd use of new pol-
lution control methods and, equipment.. Technology re-
searchers are working to find new and improved methods
of solid waste collection, transportation, storage, process-
ing and dlﬁposal They. conduct experiments to encourage
recycling and resource recovery from solid wastes. One
approach being tested involves mlxlng ordinary municipal
solid waste with coal to fuel an electric power generating
plant. Becausé automobiles contribute nearly half of all air
pollution in the United States, EPA research programs seek

to stimulate development of a vmually pollutxon trcc power
_system for automobiles. :

e To evaluate technical and social changes and their effects

on.environmental- quality. EPA examines the forces that-

create growth-and change in-the thlon—transponatlon pol-
icies, tax policies, ddyertlslng govummenl services, tech-

nology. cnvnronmental rcgulatlonq etc. The Agency detcr-_

mines the lmpact of various possible changes in policy and
technology on institutions, and investigates the social and
political implications of-these changes. :
o.To lmprove our knowledge of what happens to pollutams
in thc envnronment——of how they move and might change

.

'

in their journcy through the air, water, and land. For ex-
ample, what are the effects of automobile exhausts on road-
side crops? What happens to chemicals that mix together
in the air and sunlight? '

EPA’s diversified research and monitoring programs are

ménaged out of the headquarters office in Washington, .

D.C. Research laboratories are located in the following cit-
ies; Corvallis, Oreg.: Las Vegas, Nev.; Ada, Okla.; Gulf
Breeze, Fla.; Athens, Ga.; Research Triangle Park, N.C.
Narragansett, R.1.; Cincinnati, Ohio: and Duiuih, Minn.
Supplementing these facilitics are numerous related re-
sources including watercraft, aircraft, field stations, and
nionitoring sites.,

EPA's rescarch and monitoring components work with
other Federal agencies that carry on environmental research
and monitoring activitics. The Agency also carries out re-
search programs through grants and contracts with aca-
demic, -researct; -and-industrial communities.- Information
developed throughout the scientific community is assessed
by EPA to obtain the bes: possible scientific base for action
to improve the environment. The Agency cooperates with
and exchanges findings with scientists in other nations and
in intcrnational organizations on common and worldwidc
environmental research and monitoring programs.

2} . \ . LT

Financial and Technical

Assistance -

By providing financial and technical assistance to State,

regional, and local jurisdictions, EPA serves as a catalyst

for environmental protection efforts at all levels of govern-

_ ment. EPA grants Federal funds tor the construction and

operation of various.types of facilities to reduce pollution.
It also demonstrates new pollution control technology.

The municipal construction'grant program is the Agency’s -
best known assistance program. Recogmzmg that many lo-

cal ;,ovcmmcnts could not afford to build sewage plants
necessary‘to comply with the Federal Water Pollution Con-
trol Act Amendments, Congress voted $18 billion in Fed-
eral grants to help do the job. This $18 billion has been
made available to cities, towns, boroughs, counties, par-
ishes, districts, and other bodies created by State law to

take care of sewage disposal. Funds have also been dVall-

able to Indian tribal organizations.
. The Federal grant will pay-75 percent of the total cligible

“cost of the sewage treatment project, including the cost of

preliminary (facility) planning; the cost of design plans and
specifications: and the cost of the actual constryction of the

treatment facilities. The local governmcm and the State

must provide the other 25 percent. Eligible p'.ojcct.s include
development of new treatment plants, interceptors,. outfall
sewer lines, pumping equipment, and other equipment
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needed to operate the system; and cxpansion or improve-
ment of cxisting systems,

A major clement in the construction grant program is the
need for local governinents to comply with the public par-
ticipation requirements in Federal law. Early involvement
by the local people—those who are most directly affected
by & particular water pollution control program—is. vital if
delays and needless controversics are to be avoided. EPA
cannot approve Federal funds for a construction project un-
less the public bas had an adequate opportunity to take part
in planning that project. The purpose of broad public par-
ticipation in water pollution control is to allow government
to be more responsive to public concerns and priorities and
ta help people understand the govcrmmnt programs and
actions. :

Communities planning to build sewage treatment facili-

“ties must, of course, meet the requirements of their own

State and local lawgs Those varying State and local laws
contain their own requircments for public involvement,
such as public hearings, voter approval of bond issues or
city or county council approval. But whatcver the specific
requirements of local and State laws, Federal law sets forth -
specific requircments “for public participation in the grant
application process. EPA distributes p-mphlets'that are in-
tended to help local government officials undéistand and
mect Federal requirements -for public participation in the .
construction grant process.

“The construction grant program illustrates the role -of
EPA’s regional offices, The regional offices are responsible

for conducting the grant program within the guidance re-
ceived'from EPA headquarters. They have authority to deal
directly and conclusivel ; with grant applicants and State

“agencies. The regional offices are authorized to interpret

agency policy; review State and local applications; Conduct
environmental rgviews of applicants’ plans; make grant
awards and payments; monitor projects; conduct Tinal in-

" spections; and close out.projects after completion.

. A major responsibility, which is shared by EPA head- .
quarters, the regional offices, and the States, is to assure

“'that construction of waste facilities is not a.threat to the

environment but does in fact enhance the environment.
Under the construction grant process, the possible environ-
mental cffects of a project areanalyzed when an applicant

“submits a facilitics plan to EPA. The tacilities plan includes

.\)
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a discussion of possible environmental cttLLts of the pro-

.posed project.and the alternatives that were considered dur-

ing project development,

‘Sharing Domestic . = -

Responsibiiities: -~ -

EPA is by no means the sole governmental body ir:-olved
in environmental protection. First of all, it shares many of

*
v

2 " .

its enforcement authorities with the States in accordance
with the principles and procedurcs established by the Con-

.gress in the legislation governing EPA's activities. More-

ovcr, other agencies of the Federal Government conduct
activities that directly affcet environmental quality in arcas
outside of EPA’s purview.

The Council on Environmental Quality. for cxample,
serves as the President’s principal advizor in environmental
matters, The National Occanic and Atmospheric Adminis-
tration rescarches long-range global trends affecting the
oceans and the atmosphere. The Department of Transpor-
tation is concerned with highways, railroads, and air trans-
port. The Departnient of the Interior administers public
lands and natural resources. The Department of Energy is
responsible for coordinating sind managing a national en-
crgy policy. The Department of Housing and Urban De-
velopment, the:Department 6t Defense, the Department of
Agriculture, and the Department of Health, Education, and
Welfare are other departments carrying out activities that
affect the environment. Y

'Environmental Impact Statements

On January 1970, the President signed |nt0 law thL Na-
tlonal Environmental Policy Act (NEPA), which declared
“a national policy to ,encourage productlvc and cenjoyable
harmony betweer an and his environment.. It was under
NEPA that the Cduncil on EnVironmental Quality was es-
tablished in the Exccutiee Office of the President to-assist
“the President in assessing- environmental problcms and in
stcrmmlng, ways to solve them.

To insure that environmental amenities and values are
given systematic consideration equal to ccOnomiL and tech-
nical considerations in the Federal dcusmnmal\lnu process,
NEPA requires each Federal agency to prepare a statement
of environmental |mpact in advance of each major action
that may significantly affect the quality of the.human en-
vironment. Such actions may include new .highway con-
struction, hdrbor dredging or filling, nuclear power plant:
construction, large-scale acrial pcstlud aying, river
channeling, munitions dlK‘po.sal, and brlg 6}construct|on

Each statement must assess in detail the potential envi-
ronmental impact of a proposed action, and all Federal
agencies arc required to prepare statcmcnts for matters un-
der their jurisdiction. As carly in the decisionmaking pro-
* cess as possible, and in all cases prior to agency decision,
-am agency prepares a draft statement for review by appro-
priate Federal, State, and local environmental agencies as.
well as the public. After comment from the agencies and
interested parties, ‘the:: statement is prepared in final form,
incorporating all comments and objections received on the
draft and indicating how significant issues raised during the
commenting procéss have chn resolved. Both draft and
final statcment are hlcd with EPA and made available to '
the publlc 2 52 L
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Impact statements arc popularly called EIS's (Environ-
mental Impact Statements). Each environmental impact
statement must include:

O A detailed description ol the proposed action including
information and technical data adequate to permit a careful
assessment of environmental impact.-

O Discussion of the probable impact on the environment,
including any impact on ecological systeras and any direct

“or indirect conscquences that may result from the action.

O Adverse environmental effects-that cannot be avoided.

O Alternatives to the proposed action that might avoid -

some or all of the adverse environmental cffects, including
analysis of costs and environmental impacts of alternatives.
0 An assessment of the cumulative, long-term effects of

" the propmud action muludmg its relationship to short-term
_ use of the environment versus the environment's long- -term

productivity. .
0O Any irreversible or irretrievable commitment of re-
sources that might result from the action or which would

curtail beneficial use of the environment. .

A final impact statement must include a discussion of

.problems and objections raised by other Federal, State and

lmal agencies, ‘private organizations, and mdmduals “dur-
|n5 the draft qt.ltcmcnt s review process.

In addition to. prcparm;: environmental impact statements
for its own actions, EPA reviews other Federal agencies’

'cnwronantal impact statements touching_any aspect of

EPA's responsibilities centering around air and water pol-

Jution, drinking water supplies. solid -waste. toxic sub-
© “Stances, pesticides, radiation. and noise. In addition to re-

viewing statements filed by , Federal “agencies. - EPA

" frequently. reviews as a technical service the statements filed
by States and other jurisdictions having legal requirements -

similar to the:requirements under NEPA.

Periodically. EPA lists in the Federal Register statements
it has reviewed and commented on, identifying the” nature

. of its comments. For each proposed-action, the list gener-

ally indicates a lack of EPA objections. a request for more

" information, or an objection to the action on cnvironmental

grounds. . '

EPA’s
actions extends beyond that of other agencies bLL.IUSL EPA
is the principal Fderdl rcbulamr of pollutmn

Under section 309 of the Clean Air Act, EPA must ‘'
view and comment in writing on the environmental lmpact

. of any I%lslatlon action, or rcgulatlon proposed by any

Federal agency if it affects. matters rc;latcd to EPA’s juris-
diction. If EPA determines that any proposed activity is
unsatisfactory from the standpoint of public health or wel-

_fare or environmental quality, that dctcrmmatmn must be

published.
EPA notifics the public of these comments. Gcnumlly

EPA has no authority to stop a project sponsored by anothcr_,

. 1.
" . ' -

. °

Federal agency: it acts only in an advisory capacity. 2

obhbatlon to rcwcwﬁpropoxcd tchrally supponcd..

Citizen Action

EPA welcomes the public participation of”citizen organi-
zations, for informed citizen groups are an esschtial force
for environmental improvement. Citizen organizations are
uniquely qualified. They are independent of both govern-
ment and industry. They can focus public attention on what
is and is not being done. They articulate the publig’s desire
for a better cnvironment; the  attract press attention, which,
in turn, helps nurture the climate of public opmmn neces-
sary for-action. ,

Law enforcement cannot be cffective without popular
support, Thlu’cspwl.llly truc in pollution control, which
often requires changes in values in order to break the pattern
of business and pollution as usual. With their healthy skep-
ticism, organized citizen groups have already demonstrated
their great capacity to prod government and mdustry to
action.

Government and industry have clear environmental re-

: sponqibilitic:s of course. The purpose of effective citizen

action i$ not to subvert those responsibilities, but to make
sure they are honored. Government and lndustry have the

“‘cxperts’” on their sides, but citizen organizations often
have thefi own expertise to contribute to environmental
decisionmaking.

Moreover, while environmental decisionmaking must e
bascd on the best available scientific and technological in-
formation, value judgments—social decisions—are ulti-
mately rcqunrcd. And these social decisions must reflect the
public will, for the cnvironmcnt‘ belongs to the public, not
just to the * U(pcrts
immediately involved in a particular decision. When risks
must be measured against benefits, when cconomic and
environmental values must be weighed, the public has the
right and the obligation to make its views known.

Organized citizen"groups  are the mechanism, through
which public opinion is best apphcd to environmental de-
cisionmaking: they magnify the views of like-minded in-
dividuals: they illustrate- the concept of participatory de-
mocracy. »

As the Federal .lgcncy charged by law m enforce thc
pollution control legislation ecnacted by Congress. EPA en-
courages the involvement, and even the constructive criti-
cism, of citizen organizations, To make this process as
productive as posslblc by achlcvmg ecological health, EPA
has prepared guides for effective citizen action. General

information has been prepared by the Agency coricerning

how to becomie informed on cnvirorimcnt.ll issucs; how to

g0 about selecting targets for action: how to influence lcb-

islators: how to fight for funds: how to usc the news media’
andshow to make use of public hearings. '

Citizen groups alone have the dedication, drive. and in-
dcpcndanc to carry on threc tundamuntal m-ssmns in pur-
suit of a better environment: :

O To insure that there are adcquatc mv:ronmcntal pron.c-

3 _Qla‘w_.s at the community, State and Federal levels, and

~

in the government agency-or industry- .- ---
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adequate appropriations and staff to carry out thosc laws.
. O To encourage control agencies and polluters to move
steadily toward compliance with envrronmcnt.ll laws; and
O To keep the public informed of the success or failure of
environmental protection programs.

The ‘environmental impact statement procedure is one

_-illustration of the public's opportunity to participate not

only in EPA decisions but also in decisions of other agen-
cies. Each draft environmental impact statement must be
made public by the responsible  agency at the time it is
circulated for comment, a date not less than 90 days before
the proposed action. Comments must be made available
also, and the final statement must include a discussion of
the objections and probleins raised in comments on the
draft. The final statement must be' made public' at least 30
days prior to the proposed action.

Statements are announced in the Federal Register, but
many agencies have supplementary procedures to reach in-
terested citizens. EPA, for example, generally notifies the
press (1) when a decision is reached to issue an impact

statement, (2) when a draft or final statement is prepared, .

and (3) when comments on other agencies’ statements are
issued? Interested parties may view EPA's own impact
“statements or EPA's comments on the statements of other
agencies by contacting EPA headquaners in Washington,

instruction, the fraining centers develop instructional pack-

‘ag,er\,s training aids, and course materials that can be used

by’ State training operations.
In addition, most of EPA"s limited number ot tclloWshlps
are awarded to employees of State and focal pollution con-

trol agencies, thereby helping these personnel upgrade their

formal training. Colleges, universities, and other training
institutions receive EPA training grants making it possible
also for these institutions to upgrade the level of training
offered to pollution control personnel. .

EPA makes grants to States, localities, and regions to
carry out workforce programs. [n addition, the Agency
awards broad program grants to assist States in developing
and improving programs for reducing pollution. There is
no statutory requirement that agencies use the broad pro-
gram grants to establish training programs, but EPA regu-
lations require that State programs contain provisions for
training. Control program grants are administered through
EPA regional offices with headquarters gui-* nce.

Since its establishment in 1970, EPA, nas supported the
training of pollution control personnel; in addition, the pub-
lic awareness activitics of the Agency nelp: create among

Sthe gencral population an understandmg, of environmentat

D.C., or any of its 10,regional offices. The Agency wel- "

comes public comment.
EPA does not distribute impact statements prepared by

- " other agencies. These are available directly from the agen-

Q
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cies.bearing primary responsibility.

Interested persons may submit comments to agencies on
any impact statement issued by those agencies. Individuals
believing that a draft statement is inadequate may offer
written comments on the .draft. If a person believes the
disposition of his or her comments in a final statement to

be inadequate, that person may so notify the agency in--

volved -and inform the Council on Environmental Quality .

" (CEQ). In"addition to these mechanisms for public partic-

ipation, many agencies provide for public hearings not only

at various stages during the pérformance of their statutory’
missions, but during the impact statement process itself.

Workforce A‘ctivities .

By providing technical assistance to State, regional, and

" local JurAsdlctlons EPA serves as a catalyst for environ-

mental protect;on at all levels oE-govemment

= "The Agency provides direct A_tr‘umng to: personnel- from

Federal, State, and local pollution control agencies, as well
as to personnel from industrial firms, in order to insure
continued technical competence in the pollution control
field. Most EPA direct tralnmg courses’ last about a.week,
and Continuing Education Umts are awarded for the satis-

factory completion of courses Besrdes provndlng classroom »

3}
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Public Aware,ness Activities_

EPA has a broad. progrun't for keeping the phblic up to date

on environmentat issues. The Agency maintains visitor cen- _

. ti;s at the headquaners office in Washington, D.C. , atsits

10 regional offices, and at its research mstallatrons around

the country. The"level of activity varies tfrom center to.

center, but some centers provide classes almost daily. Stu-
dents range from elementary through college age. Presen-
tations cover what EPA is doing to protect the environment,

as well as what individuals and groups can do. Many per- .

sons just drop.in and look around. Pamphlets and exhibits
describe the causes of pollution, the environmental ‘prob-
lems confronting humans, and the technology tor pollution
control. The visitor centers’ staffs conduct many of the
classes. but they also draw on- experts throughout the’
Apgency for specrallzed presentations,

Many EPA installations also have speakers' bureaus that ...

receive requests for speakers and maintain files of biograph-"

ical information on employees who can make presentations.
When a speakers® bureau at an EPA installation receives a
request for a speaker, it tlnds an employee qualified to
make the presentation and sends a blog,rdphy to the school

or other organization. Speakers' bureaus and visitor centers -

often work in cooperation with one another. EPA speakers
have access to EPA films, pamphlets, decals. and other

. materials. . ®

Schopls, civic orgammtlons and other groups may bor-
row EPA films. Although- frlms are not produced strictly

S oy
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for classroom use, they are helpful in documenting the case
for environmental cleanup.

The Office of Public Awareness prepares news releases
and TV briefs announcing Agency actions and bringing the
public up to date on environmental issues.

EPA's Public Information Center handles public requests
for information on the environment and pollution control,
as well as on EPA activities. Available resources include
career information, a glossary of environmental terms, dis-
cussions of environmental control laws, suggested class-
room activities for teaching about pollution, coloring book

" presentations and other materials.

The PreS|dent S Enwronmental
Youth Awards -

EPA has cstabﬁished the President's Environmental Youth
Awards to recognize the accomp!jshrﬂehts of young persons
who, by becoming active in their communities, have be-
come true environmentalists. This .program encourages
schools, summer\camps and groups to organize local en-
vironmental protection programs to transform the increased
environmehtal awareness among today_ s young people into
positive community involvement. -

Sumrer campers youth group .members, and students
from kindergarten to the twelfth grade are eligible to receiye
awards for their"work on en\/rronmental projects, either as
individuals 6r as partrcrpanté in group efforts. The only
requirement is that the projects be sponsored by an adult
regresentatlve of the local school camp, or group

o "n-- '\
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resentatives, and others.

Although the President’s Environmental Youth Awards
program is administered nationally by EPA, its focus is
entirely on the local community. The community is where
the environmental projects are conceived, the work done,
and the benefits realized. Projects are evaluated and awards
are granted locally by’ members of the communities
involved. ’

" ‘Each project sponsor must organize a local "‘awards
panel’’ to advise project participants, determine on what "
basis awards should be made, decide who should receive
awards, and fake arrangements for presenfing the awards.

The membership of the awards panel should ideally re-

" flect a good cross section of the community and include

representatives of the sponsor’s organization (in the case of
a school, both faculty and students), community leaders,
members of environmental action groups, local media rep-

)

Awards panelists from such varying backgrounds can
successfully gain the support of many local orgamzatlons_

and individuals. ~ . 8

Almost every kind of scholastic endeavor has an appli-
cation to envrronmental affairs:

] General sciencé students can study noise pollution dnd

. solid wasté management; chemistry students can analyze

pollution content in air “and water; biology students can

-investigate the effects of environmental,changes on plant

and animal life, while psychology students can study the

- effects of environment on human behavior.

O Social studies students can project what impact future
conservation measures might have on the American life-
style; civics students can examine the roles zoning and plan- -
ning agencies play in land use; history students can identify

_ local- historic ‘sites and significant architecture, showing

how existing structures can be adapted to new uses.

O English students can write environmental-related articles
for local newspapers; modern language students can trans-
late the flndmgs of environmental projects for non- Englrsh-

. speakmg crttzens drama students can’ write skrts on. local

environmental problems and present them before club meet-
ings and other commumty events; while art students can
design and constriict the sets.

- O ‘Economics students  can conduct cost-benefit analyses
of community recycling programs; and mathematics stu-,

dents can devise computerizcd carpooling systems. -

. The program helps young persons learn concepts in en-
vironmental protection. Of the 110,000 summer camps and
thousands of youth groups in the country, each one can '
become ‘an environmental force wrthm the community.

EPA tries to integrate all of its publrc awareness activities
into a comprehensive program for maintaining citizen support
of pollution control activities. Without the backing of the _

American public, EPA cannot enforce polliition control laws.

-
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Sharing lnternational o the 83rd Congrcss. When the U.S.»Government sells sur-

e sm.w plus agricultural commodities, it is paid in jhe currency of -
: ResponSIblhtleS _ the receiving country rather than in dollars. To the extent
] ' : . » "o that these funds are not needed for notmal U.S. Govern-
ment expenses there, they are set aside and Congress can
then carmark portions for specific projects. Counterpart
funds made possible research in Yugoglavia regarding air .~
pollution caused by copper smelting. A recently completed
study in Poland concerned with the carcinogenie-(cancer—
~—causing) matcrial in airborne particulate matter was carried
" out in the same fashion. "

It is now universally recognized that the world’s environ-
mental problems cannot be solved by the efforts of any one’
nation. Pollution does not recognize political boundaries. -
°“The aif and streams of the world that have absorbed dis-
carded byproducts of industrial and agricultural activity
have dispersed their .cargoes much mort efficiently. than
would have been thought possible a few years ago. The
dangers of environmental degradation are now worldwitle.
“The United Nations Conference on the Human Environ-
_ment, which was held in Stockholm, Sweden in 1972,
marked the first coordinated effort by the nations of the
world to alleviate their common ecological problems. The
conference focused on developing  uniform international
pollutlon control standards and set forth a list of priorities
X to protect the environment. It also served to underscore
_ some of the major differences between the industrial nations
“and the developing countries. The economic demands of .
developmg nations often conﬂlct with efforts to protect the
. environment.
“ Through its Office_of International Activities (OlA).EPA EPA also has authgrity to require abatement of air and o
works with other ‘countries on the entire range of environ- water pollutlon that originates in the United States and af- i
_mental problems. OIA collaborates with the Department of fects a foreign country When an international organization
- State and other U.S. Government agencies as appropriate. ~©F 2 foreign nation complams that some activity in the
Many activities at the international level do-not have the United States is causing air‘pollution that endangers persons .,
drama of treaties or international agreements. Frequently; - in @ foreign”country, the EPA Administrator may call -
. they involve.the nonglamorous and routine hard work that conference of the air pollution control agencies having ju-
is a necessary first step toward coordinated international risdiction over the source of the lelutlo‘n. The Secretary
action. The field of environmental .research is a good ex- - of State, on his own initiative, may also request EPA to .
ample. EPA cooperates with organizations in foreign coun- CORvene a conference. At the conference, the foreign coun-,,
tries. In many disciplines, our knowledge ‘regarding the try.affected has the same status that a State air pollution ;
. interaction between man and his.environment is incomplete. control agency would receive in domestic situations. The J
-« EPA'invests time and money to assist foreign pollution procedures for controlling water pollution onglnatlng in the --
abatement efforts that could be applicable in our country. United’States and affecting a foreign couritry are quite sim-
One approach is the exchange of technical information be- ilar, but in this case the complaint must come from the
iween EPA and its counterparts in other countries. This SCCretary Of State. - .,
helps us: to keep,abreast of newly discovered [echmques The aCllVl[lCS cited here do not ordmarlly create head-
* and ellmmates the wastefil duplication of effort. ~ -, lines, but they do constitute the necessary first steps toward
Ochonally. EPA cnters into contracts with foreign or- coordinated international action to save the earth. We must
ganizations fof specific studies and services. There have moVe faster to clean up our own environment and help other
been contracts undep which oil companies in’ Efigland have nations do the same. Already international organizations
developed informatiop for EPA regdrding methods to re- *are developing action programs, and several.countries pow
- duce *sulfur- oxide enﬁsslons from factories. Under other have agencies specializing in pollution control. R
" contracts, foreign universities have abstracted and indexed . -EPA bears a heavy responsibility to advance this efforts .
forcngn ldnguage scientific literature for EPA. +We have the resources and the experience. Other countries
“‘Many of these projects are financed through the Special look to us for advice, moral support, and technical assis-
Forcngn Currency Program, which. employs the so-called " tance. Ours will be.a major force in shaping the quallty of
*‘counterpart funds'' generated under F'ubllc Law 480 of our planctdry environs for ycars to come.

R

EPA has been given the responsibility for setting stand-

ards regarding the environmental impact of imported prod-
ucts. ‘In general, these standards are the same as for those )
produced at home, although the law does provide for ex-
ceptions when required for national security. For example,
imported automobiles must comply with U.S. standards tor
air pollutioh control equipment. Also, pesticides that- are
produced in a foreign country must be registered with EPA
before they can be sold in the United States. Food stuffs®
that are imported into the United States can be restricted if
they contain levels of pesticides that are dangerous for hu-
man consumption. = -«
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